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FINDING OF NO SIGNIFICANT IMPACT 

1. Name of the Action 
The name of this action is Environmental Assessment For Changes To Reveille Airspace At 
Nevada Test And Training Range, Nellis Air Force Base, Nevada. 

2. Description of Proposed Action and Alternatives 
The Proposed Action consists ofreconfiguring Reveille Military Operations Area (MOA) to 
return a net of 266 square miles of airspace back to the National Airspace System (NAS) while 
adding 81 square miles to Reveille MOA. Additioftft:Hy, the R:eteille Air Traffic CeMI'elle4 
Assigaed J\.ir:&paee (st\TCA.t\) v-'eald 81 mH:ed te 60,000 r..t 'tW1.ea R-tweille is eeti·le. 
Connne1eia:l jet traf:Ee "Wetde lttil!!le tfte Area Narli~eft System~'\'/) eli:miMt:iftg eeBBteb 
eef!Neeft mil!tery llft8 eemmereial &tterMt.' 

Alternative ..K~ould also reconfigure the Reveille MOA by returning 488 square miles to the 
NAS, but not add any airspace to the Reveille MOA. This aekeft wetll8 mise tfte eeiliBg ef 
R:.,.,.ei:He IJC.Ad,z te \tlll:imitee wfteB: Rer1eiHe is &etive. 

The No Action Alternative would keep the airspace configuration as it is currently. Tfte l'~e 
.AefteB AI~!Bfl:ave wattle eet &llevi&M BBY een£liets eeW/eee militafy aBe eemmereial aireftlft. 

3. Summary of Environmental Impacts 
hnplementation of the Proposed Action, Alternative A and the No Action Alternative would have 
minor impacts on the noise environment, a beneficial impact to safety, and a slight impact to 
biological resources. None of these impacts would result in significant impacts to human health 
and the natural environment. 

4. Conclusion 
On the basis of the findings of the Environmental Assessment, no significant impact is 
anticipated for the Proposed Action, Alternative A or the No Action Alternative on human health 
or the natural environment. A Finding of No Significant Impact is warranted and an 
Environmental Impact Statement is not required for this action. 

ROB TC.LYNN 
Colonel, USAF 
Vice Commander 

~· 
Colonel, USAF 
Vice Commander 

Date 

Date (as revised Aug 2002) 
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1. PURPOSE OF AND NEED FOR ACTION 

1.1. Introduction 
The United States Air Force uses Military Operations Areas (MOAs) and Air Traffic 
Control Assigned Airspace (ATCAA), for testing and training aircrews. Military 
Operations Areas are designated special use airspace (SUA) areas below 18,000 feet 
(FL180) designed to separate or segregate certain non-hazardous military activity from 
non-participating aircraft.  ATCAAs are designed for non-hazardous flight activity in the 
high altitude environment from FL180 and up. Due to the fact that MOAs by regulatory 
requirements are limited to a ceiling of up to, but not including FL180, an overlying 
ATCAA associated with the MOA is critical to provide a seamless operating 
environment for aircraft transitioning from low to high altitude stratums.  This is 
especially true in airspace in which high performance aircraft routinely operate. It is 
understood that the ATCAAs referenced in this document are not special use airspace, 
and as such, are not an actual part of the airspace proposal. They are however, an integral 
part of the overall airspace utilized by the military. The discussion of ATCAAs in this 
document is necessary to provide an accurate portrayal of the overall project.  
 
The two MOA/ATCAAs associated with the Nevada Test and Training Range (NTTR) 
complex are Desert and Reveille. The Desert and Reveille MOAs are immediately 
adjacent to each other, but the boundaries are not concurrent on the eastern and western 
most sides. The overlying Desert and Reveille ATCAAs are also adjacent to each other, 
overlying the MOAs, with the difference occurring in the altitude configuration. Desert 
MOA/ATCAA, when combined, has a ceiling of unlimited, not constrained by an upper 
altitude other than the capability of the aircraft using the airspace. However, Reveille 
MOA/ATCAA, when combined, has a ceiling of 23,000 feet (FL 230) or 26,000 feet (FL 
260), depending on training or test mission. The difference in altitude ceilings between 
Desert and Reveille creates an uneven shelf that is extremely difficult to navigate and 
negatively impacts every training exercise and force-on-force test conducted in the 
NTTR. As aircrews navigate from the southern Desert MOA/ATCAA area north into 
Reveille MOA/ATCAA area, spill outs become more likely. This is due primarily to the 
fact that the aircraft using these areas are high performance, traveling at very high speeds 
and the uneven “shelf” greatly increases the airspace complexity for the pilot. This 
altitude shelf is the number one determinant factor in most of the spill outs north of the 
Desert MOA/ATCAA. Spill outs are defined as “unauthorized excursions from an 
approved operating area.” They present a potential hazard to flying safety with civil 
aircraft flying enroute through Reveille on the current jet route structure (J-58/80). 

  
The proposed action would be to reconfigure the Reveille MOA boundary. The northern 
boundary of Reveille MOA would move south to align with 37o14’ from its current 
location. This would return 348 square miles of airspace to the National Airspace System 
(NAS). Two small triangles would be added to Reveille MOA at the east and west sides 
of Reveille. These two triangles would add 82 square miles to SUA, resulting in a net 
return of 266 miles total to the NAS. Reveille MOA would be segregated into two 
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separate areas, Reveille North and Reveille South. The division of Reveille into two 
separate areas provides for more realistic and efficient airspace utilization by allowing a 
method to schedule and activate only that airspace needed to complete mission 
requirements. Under the current configuration of a single MOA, this is not possible.  

1.2. Purpose of the Proposed Action 
The three primary purposes of the proposed action are:   
• To enhance aviation safety by reducing the number of spill outs into the NAS;   
• To provide a smoother transition for aircrews between the Desert and Reveille MOAs 

and adjacent restricted areas; and  
• To enhance system efficiency and airspace access by reducing the overall size of the 

Reveille MOA and dividing it into two sections, Reveille MOA North and Reveille 
MOA South.  

1.3. Need for the Proposed Action 
Since the end of the Cold War and U.S. involvement in action since the Gulf War, our 
tactics have changed to the point where our current airspace configuration does not meet 
our mission requirements, specifically to ensure mission success and the survival of our 
aircrews and aircraft. This action is needed to provide aircrews with realistic training 
scenarios. Reconfiguring the airspace would allow aircrews to simulate actual battle 
conditions without the restrictions imposed by the current airspace configuration. During 
exercises, U.S. and NATO aircrews fight against “enemy” aircraft often requiring the 
aircrews to perform evasive maneuvers. The current airspace configuration is too narrow 
to execute the assigned test and training missions. Tactics are limited not by mission 
requirements, but by the 20-mile wide surface to infinity area that currently exists. 
Current airspace configuration becomes a funnel and is not realistic compared to 
operations in combat theaters, i.e., Southern and Northern Watch. The goal is to develop 
and validate tactics so aircrews can apply what they learn to actual combat situations. 
The current airspace configuration hampers efforts to practice realistic, high fidelity 
training, which requires aircrews to practice in the full spectrum of offensive and 
defensive weapons employment, tactics, and counter-measures. Likewise, aircrews 
simulating adversaries must alter their tactics and replicate enemy tactics, weapons 
employment, and countermeasures. Additionally, this airspace action will also help 
alleviate airspace spill outs.. This action would vastly increase flight safety for all aircraft 
that use the MOA and adjacent airspace.  

1.4 Objectives of the Proposed Action 
The objective of the proposed action is to provide a long term training solution for the 
NTTR, while ensuring airspace access by non-military users. The proposed action would: 
• Create a realistic training area for aircrew combat training and testing. 
• Increase realistic training opportunities  
• Improve training scenarios  
• Optimize range time  
• Reduce safety risks 
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• Provide a route for non-participating aircraft to file to avoid Reveille when it is 

active. 
• Return a net total of 266 square miles of existing SUA back to the NAS.  

1.5 Scope of Analysis 
This document reviews impacts related to the proposed action such as the Air Installation 
Compatibility Use Zone (AICUZ), air quality, water quality, occupational health, 
hazardous materials, natural and cultural resources, and environmental concerns.  Issues, 
which were determined to have an environmental effect, were noise and biological 
resources.  The remaining environmental issues were determined to be unaffected.  
Effects of the proposed action would be confined to the low populated areas adjacent to 
the NTTR and would not reach any populated area; therefore Environmental Justice and 
Socioeconomic effect issues are not discussed in this document. 

  

2. ALTERNATIVES INCLUDING THE PROPOSED ACTION 

2.1. Description of Alternatives, Including the Proposed Action and No 
Action 

2.1.1. Alternative A - No Action 
Under this alternative, J58/80 remain published through the Reveille ATCAA and 
the Reveille ceiling would remain no higher than FL260 as shown in Figure 1.  
The altitude shelf between Desert and Reveille MOA/ATCAAs would not 
change.  Therefore, the testing and training capabilities in NTTR airspace would 
continue to be negatively impacted and would become severely impacted with 
arrival of the F-22. Additionally, flight safety issues will remain a concern to the 
aircrews, USAF and FAA air traffic controllers because of the spillout potential 
on the northern boundary of Desert MOA/ATCAA. Furthermore, Salt Lake City 
Air Route Traffic Control Center (ARTCC) has made it very clear that they will 
not approve higher than FL260 in Reveille ATCAA for future NTTR operations 
unless a plan is developed that will ensure a more efficient use of Reveille 
airspace.  

 

2.1.2. Alternative B - Proposed Action  
The proposed action would be to reconfigure the Reveille Military Operations 
Area (MOA). Reveille MOA would be split into two MOAs, Reveille South and 
Reveille North. Reveille South would be the portion of the existing Reveille south 
of the 38th Parallel with the addition of a 31 square mile triangle on the west side. 
Reveille North would be reconfigured as shown on Figure 2. The coordinates of 
the reconfigured MOA would be (starting from west to east) 37o53’N, 116o50’W 
then northeast to 38o14’N, 116o19’W then due east to 38o14’N, 115o00’W then 
southeast to 38o01’N, 114o12’W then southwest to 37o53’N, 116o11’W and then 
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due west to 37o53’N, 116o50’W. Reveille North would return 348 square miles of 
airspace to the NAS and add 51 square miles to the MOA on the eastern side of 
Reveille North. The net result would be 82 square miles would be added to the 
MOAs and 348 square miles would be returned for a net return of 266 square 
miles to the National Airspace System. In addition, the ceiling of Reveille North 
and South would be raised to 60,000 feet when activated. This would eliminate 
the “shelf” which causes numerous problems.  
 
Flying activities in the additions to the MOA would be similar to the  
flying activities already occurring in the MOA. The east triangle would be used in 
conjunction with the marshalling area in the east subdivision of Caliente. In most 
cases the aircraft are at or above 10,000’msl subsonic, in orbit patterns waiting for 
the exercise to start. In addition, there is a published air-refueling anchor at 
FL190 to FL230 in the same general area. This small addition to Reveille will 
enhance safety by preventing aircraft spill outs in the marshalling area below 
FL180. Since the aircraft in the marshalling area are the same aircraft that use the 
air-refueling anchor, the numbers and types of aircraft in this triangle should be 
about the same as currently fly in that area. As a general rule, aircraft marshalling 
means setting themselves up for a battle and normally do not fly supersonic or 
low-level while marshalling. Supersonic flight is not intended within the two 
triangular additions. 
 
The West triangle will be used much the same as the east triangle. Currently the  
Red Force aircraft use R4809 for regeneration. We’ve had several spill outs of 
Red Force aircraft trying to regenerate through R4809 to Reveille. By adding this 
triangle to Reveille, this spill out problem would be resolved enhancing flying 
safety. In most cases the number of aircraft that fly Adversary Air is eight to 
twelve F-16, F-15, and or F-18’s. This area will be used for Adversary Aircraft, 
orbiting or transitioning to and from Reveille and R4809 at and above 6,000’msl 
subsonic.  
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2.1.3. Alternative C – Three Step Action 
Alternative C would be a three-step action. Step 1 would be to move the northern 
boundary of Desert MOA/ATCAA to the 38° 00'N parallel. This would result in 
528 square miles of airspace being transferred from the Reveille MOA to the 
Desert MOA/ATCAA. The Desert MOA/ATCAA boundary change would not 
change the aircraft traffic flow, type of aircraft, or the aircraft traffic volume 
inside the NTTR.  
 
Step 2 would be to reduce the northern boundary of Reveille MOA/ATCAA 
between points 38° 14' N, 115° 28' W and 38° 11' N, 114° 38' W. The ceiling in 
Reveille would increase to unlimited when Reveille is activated. Consequently, 
the aircraft noise would not increase since the training altitudes would be more 
dispersed. This change eliminates the northeast corner of the current 
configuration of Reveille MOA/ATCAA and would create a uniform altitude 
ceiling consistent with the rest of the NTTR. This would return 488.25 square 
miles of airspace to the National Airspace System. The increase of ceiling to 
unlimited would eliminate the leading reason for boundary spillouts in the NTTR, 
the altitude shelf between Desert and Reveille.  
 
Finally, step 3 would be to establish/reroute jet routes J58/80 between Mt Wilson 
(ILC) and Coaldale (OAL). The move will increase the route by 4.75 miles and 
will completely remove the jet routes from the Reveille MOA/ATCAA airspace. 
This action will ensure that no less than a five-mile separation exists between the 
newly established jet routes and the north boundary of Reveille MOA/ATCAA. 
By combining steps one, two and three, safety will increase along the busiest jet 
route connecting the eastern U.S. to the San Francisco Bay area and will 
maximize the airspace use and training time. The configuration of Alternative C is 
shown on Figure 3.  If this airspace action is approved, there will be 528 square 
miles of airspace transferred from the Reveille MOA to the Desert MOA/ATCAA 
and 488.25 square miles of Reveille MOA will be returned to the National 
Airspace System. The numbers and types of aircraft using the Desert and Reveille 
MOA/ATCAA would not change beyond the levels described in the Nellis Range 
Renewal EIS and the F-22 Beddown EIS.  
 

2.1.4. Alternatives Eliminated from Further Consideration   
Alternative was considered that would relocate ILC north of its present location 
and reroute J58/80 North of the Reveille MOA/ATCAA, and raise the height of 
the Reveille MOA/ATCAA to unlimited. This alternative would meet the needs 
of the NTTR users. Reveille would remain the same size and J58/80 would be 
outside of Reveille MOA/ATCAA. This alternative would offer both high and 
low altitude training and testing scenarios and eliminates the shelf. However, this 
proposal would require finding another mountain peak well north of the current 
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location that would be high enough for line-of-sight radio signal reception.  
Additionally, once the site is selected, a road would be built to the site, and 
commercial electrical power installed. The Nellis 98 Range Wing estimates cost 
for this action would exceed five million dollars. More importantly, the mountain 
ranges north of the NTTR are in Wilderness Areas, Wilderness Study Areas, or 
are otherwise considered to be environmentally sensitive public lands. This 
alternative was considered but eliminated from further analysis because the 
Alternative B and Alternative C would achieve the desired results without 
resulting in ground disturbing activities.  

 

3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES 
The Proposed Action and Alternative C involve only airspace usage and do not involve 
ground-disturbing activities.  The flying activities associated with the Proposed Action 
and Alternatives would be consistent with the flying activities currently occurring in the 
Reveille and Desert MOAs.  The published allowable usage for Reveille MOA has a 
floor of 100 feet above ground level (AGL) for subsonic over-flights and 5000 feet AGL 
for supersonic flights.  The additional airspace described in the Proposed Action would 
be consistent with the limits and, on occasion, a low-flying aircraft (subsonic) and/or a 
higher altitude supersonic over flight could occur in the proposed action area.  Since the 
flying activities are generally higher altitude for marshalling and transiting, low-level 
flights and sonic booms are expected to be rare.  This Environmental Assessment focuses 
on potential impact categories, which have a potential to be affected.  These impact 
categories areas have been determined to be noise and the associated impacts to 
biological resources and air safety.   

3.1. Description of Area 
The Reveille MOA is located in south-central Nevada in portions of Nye and Lincoln 
Counties.  The area is typical of basin and range characteristics associated with the Great 
Basin.  The base elevation of the area is 5000 feet above Mean Sea Level (MSL) to 6000 
MSL with a few higher elevation mountain ridges.  The land use areas contained within 
the Reveille MOA are grazing cattle and open desert.   
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3.2. Noise  

3.2.1. Alternative A - No Action 
Affected Environment 
Noise levels  
Flying activities in the MOA/ATCAA that generate noise levels are 
predominately from subsonic noise from aircraft overflights and sonic booms 
generated by supersonic flight.  Historical airspace usage figures range from 
200,000 to 300,000 sortie-operations annually.  A sortie-operation is defined as a 
transit through an airspace subdivision.  For example, a flight that originates from 
Nellis AFB that transits through Desert MOA to Reveille MOA to R4809 to 
R71and returns the opposite path would constitute seven sortie-operations.  This 
methodology is used because the records that track airspace scheduling and usage 
are recorded in this manner. 

 
Noise generated by aircraft overflights changes continually.  As an aircraft 
approaches, the noise level begins at ambient level and increases to a maximum 
level as the aircraft reaches its closest point and falls back to ambient as the plane 
flies away.  Military aircraft can fly low and fast causing the sound level to rise 
from ambient to the maximum level very quickly.  

 
Sonic booms occur when an aircraft exceeds the speed of sound causing a 
pressure wave.  Sonic booms generally occur over a short period of time and at a 
broader frequency range than subsonic overflights.  The following analyses were 
reproduced from the F-22 Force Development Evaluation and Weapons School 
Beddown Environmental Impact Statement (USAF, 1999).  The following 
describes “baseline” conditions that are the noise conditions occurring presently 
and the “projected” conditions after the F-22 program gets fully implemented in 
2008 and the noise conditions for Alternatives A, B and C.  For the purposes of 
the No Action alternatives and baseline conditions for the Alternative B and 
Alternative C, the Proposed F-22 noise levels will be used as the baseline 
conditions. 

 
NOISE MODELING:  Assessment of the effect of F-22 sortie-operations on noise 
within the NTTR involved incorporating surrogate noise data and flight profiles 
for the F-22 with the baseline data for all other aircraft.  The same models 
(MR_NMAP and BOOMAP) were used to model subsonic and supersonic noise 
in the affected airspace.  Operations within subdivisions of the airspace were 
distributed according to the pattern of use of F-15Cs. 
 
NOISE ENVIRONMENT:  Table 3.2-1 shows SELs for subsonic noise for several 
aircraft, including the F-22.  Current data indicated that F-22 noise levels (SELs) 
would be higher at altitudes below 5,000 feet AGL than most other aircraft 
commonly using the NTTR.  Given that most F-22 flight activity would occur 
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above 10,000 feet AGL, no noticeable difference is expected.  Table 3.2-1 show 
sub-sonic noise levels for the airspace units (Restricted Areas, MOAs and all 
subdivisions) on the NTTR.  Projected F-22 noise levels would not measurably 
differ from baseline conditions.  Two factors account for this lack of change.  
First, the sortie-operations projected for the F-22 would represent 13 and 9 
percent of total sortie-operations in the NTTR under low- and high-use 
conditions, respectively.  Second, the F-22s would operate predominantly (89 
percent) at altitudes above 10,000 feet AGL.  At these altitudes, neither the noise 
level nor the startle effect would be noticeably different from existing conditions. 

 
 

Table 3.2-1.  Sound Exposure Levels (SEL) in dB at Various Altitudes in the NTTR* 

 ALTITUDE IN FEET ABOVE GROUND LEVEL 
Aircraft Type 300 500 1,000 2,000 5,000 10,000 20,000 

B-1B 115 112 107 101 92 82 69 
F-15C 116 112 107 101 90 80 65 
F-16 106 103 98 91 81 70 56 
A-10 99 95 89 82 72 63 53 
C-130 99 96 91 85 77 69 61 
F-22** 118 114 108 102 92 83 73 

*   Level flight, steady high-speed conditions 
** Projected based on F-18 aircraft 

 
During air combat maneuvering, the F-22 is estimated to be supersonic 
approximately 10 percent of the time.  Figures 3.2-2 and Table 3.2-3 show CDNL 
for the Proposed F-22 Beddown and Alternative A,B and C.  Airspace units not 
shown are subject to CDNL of less than 45 dB or not authorized for supersonic 
flight.  Sonic boom levels and frequency of occurrence would be slightly higher 
than baseline conditions.  Coyote and Elgin would experience the largest change, 
with a 1-3 CDNL increase and 4 to 6 additional sonic booms per month.  All other 
affected airspace would be subject to increases of less than 1 CDNL and less than 
1 sonic boom per month.  Combined subsonic and supersonic noise is present in 
Table 3.2-4.  Combined noise would increase at most by 1 DNL.  In most areas, 
noise would not increase at all. 
 
LAND USE AND MANAGEMENT:  Under the Proposed Action, land status and land-
use patterns within the NTTR would not be altered.  Since land uses in this area 
have remained the same for many years and have been exposed to aircraft 
operations since the formation of Nellis AFB in 1940s, the changes in use 
associated with the proposed beddown have a negligible potential to impact land 
use.  Furthermore, subsonic noise levels would not change under the Proposed 
Action. 
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Table 3.2-2.  Baseline (Pre F-22) and Projected (Including F-22 and Alternatives A, B and C) Subsonic 
Noise Levels in the NTTR 

 200,000 SORTIE-OPERATIONS 300,000 SORTIE-OPERATIONS 

Airspace  Baseline Ldnmr Projected Ldnmr Baseline Ldnmr Projected Ldnmr 

Caliente    54 54 56 56 

Coyote      57 57 59 59 

Elgin       46 46 47 47 

Reveille    54 54 56 56 

R61         53 53 55 55 

R62         53 53 55 55 

R63         53 53 55 55 

R64         53 53 55 55 

R65         53 53 55 55 

Alamo       53 53 55 55 

EC South    52 52 54 54 

Pahute Mesa 53 53 54 54 

R71         53 53 55 55 

R74         60 60 62 62 

R75         61 61 63 63 

R76         58 58 60 60 

R4808W1      46 46 47 47 

R4808E1      <45 <45 <45 <45 

R4809A      49 49 51 51 

EC East     55 55 57 57 

EC West     56 56 57 57 
1   Not part of NTTR airspace; DoE airspace over the NTS 
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Table 3.2-3.  Baseline (Pre F-22) and Projected (Including F-22 and Alternatives A, B, 
and C) Sonic Boom Levels and Frequency  

 200,000 SORTIE-OPERATIONS 300,000 SORTIE-OPERATIONS 

 Baseline Projected Baseline Projected 

Airspace CDNL Booms per 
Month 

CDNL Booms per 
Month 

CDNL Booms per 
Month 

CDNL Booms 
per Month 

Elgin 54 20 55 24 56 30 57 35 

Coyote 48 4 51 10 50 7 52 12 

Reveille <45 <2 45 2 <45 <2 45 2 

EC East* <45 <2 45 2 <45 <2 46 2 

R74* <45 <2 45 2 <45 <2 46 2 

* Restricted access 

 
 

Table 3.2-4.  Combined DNL and CDNL1 Noise Levels under Baseline (Pre F-22) and 
Projected (Including F-22 and Alternatives A, B, and C) 

 200,000 SORTIE-OPERATIONS 300,000 SORTIE-OPERATIONS 

Airspace Baseline DNL Projected DNL Baseline DNL Projected DNL 

Elgin 58 59 60 60 

Coyote 58 59 60 60 

R74 60 60 62 62 

Reveille 54 54 56 57 

EC West 56 56 57 58 
1  Ldnmr equivalents for CDNL calculated by correlating CDNL values to Schultz Curve (see Appendix D). 

 
Increases in supersonic flight activity would result in a minimal increase in the 
number of sonic booms experienced at ground level.  Increases in sonic booms in 
Range 74 would not affect land use because the area is already restricted from 
public access.  Since the increase in sonic booms beneath portions of the Desert 
MOA are minimal, and since the intensity of booms reaching the ground would 
be similar to the intensity under existing conditions, impacts to land use resulting 
from sonic boom exposure would be insignificant. 
 
Similarly, management plans for the lands underlying the NTTR should not 
require amendment.  Current land management plans and practices recognize the 
military activities associated with NAFR.  The nature and extent of those 
activities will not be altered substantially under the Proposed Action. 
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Environmental Consequences 
The No Action alternative would not change airspace or airspace usage; therefore, 
conditions would remain as described above. 

 

3.2.2. Alternative B – Proposed Action 
Affected Environment 
The Alternative B would return 348 square miles of Reveille MOA to the NAS 
and add 82 square miles to Reveille MOA.  At the same time, the Reveille 
ATCAA would be raised to 60,000 feet doubling the volume of the airspace.  
There would be reduced ground footprint area, but an increase in volume of 
airspace associated with the Alternative B and a constant number of aircraft using 
the MOA.  Noise levels associated with the proposed action would be as 
described in Section 3.2.1. 
 
Environmental Consequences 
Noise and sonic boom levels in the existing Reveille MOA and the 82 square 
miles added to Reveille MOA would be the same as existing conditions or 
slightly less than existing conditions as described in the No Action alternative.  
Additionally, the 348 square miles of airspace being returned would no longer be 
impacted by overflights and sonic booms.  In this alternative, there are three 
families living under the eastern addition to Reveille and one rancher under the 
western addition.  The families would be exposed to sound and sonic booms 
levels described above.  On 28 February 2002, the families were visited by Mr. 
Roger Schofield of the 98 Range Wing and were briefed regarding the proposed 
action.  In general, the families were “strong supporters” of Nellis’ mission. 
 

3.2.3. Alternative C – Three Step Action 
Affected Environment 
Similar to the Alternative B, Alternative C would also decrease the footprint area 
and increase the volume without changing the number of aircraft in the airspace.  
Noise levels would be as described in Section 3.2.1. 
 
Environmental Consequences 
The noise and sonic boom levels would also remain consistent with the existing 
conditions described in the No Action Alternative.  Alternative C does not add 
any footprint to Reveille; therefore there would be no additional noise receptors 
due to this alternative. 
 

3.3. Biological Resources   

3.3.1. Alternative A - No Action  
Affected Environment 
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The area is located within the Great Basin, a physiographic region with no 
external drainage characterized by “basin and range” topography, in which 
hydrographically isolated basins or valleys are separated by north-south trending 
low mountain ranges.  Precipitation in the Great Basin Desert consists primarily 
of winter snow and summer thunderstorms. 

 
In general, vegetation varies geographically and with elevation. The proposed 
action occurs within the Black Sagebrush Plant Community.  Black Sagebrush 
(Artemisia nova) is the dominant shrub species with Shadscale (Atriplex 
confertifolia) as the subdominant species.  Other plant species include Yellow 
Rabbitbrush (Chrysothamnus visciflorus) and Nevada Jointfur (Ephedra 
nevadensis).   

 
The Great Basin Desert supports a variety of mammal, bird, and reptile species.  
Big game animals managed by the Nevada Division of Wildlife are mule deer, big 
horn sheep, and pronghorn antelope.  Pronghorn are generally associated with 
valleys and other flat, open grassland areas.  Although uncommon, mule deer and 
pronghorn may be found in the proposed site.  Other mammal species likely to 
occur in this habitat include coyote, badger, skunk, fox, bobcat, and several bat 
and rodent species.  Additionally, cattle are grazed under Reveille MOA and 
adjacent areas.  

 
Birds associated with the North Range sagebrush community include the sage 
thrasher (Oreoscoptes montanus), sage grouse (Centrocercus urophasianus), and 
the sage sparrow.  Less frequent observed bird species include the green-tailed 
towhee (Pipilo chlorurus), mourning dove, greater roadrunner, and the common 
nighthawk.  Raptors found in the North Range with Swainson’s hawk (Buteo 
swainsoni) and ferruginous hawk (Buteo regalis). 
 
The US Fish and Wildlife Service provided a list of all threatened and endangered 
species know to occur under the Nevada Test and Training Range (aka Nellis Air 
Force Range/Complex) and is attached at Appendix D.   

 
Environmental Consequences 
Under the No Action Alternative, biological resources would be exposed to 
current levels and would not be affected. 

3.3.2. Alternative B – Proposed Action 
Affected Environment 
Under the Proposed Action, biological resources living under the additions to 
Reveille MOA are the same as described in the No Action Alternative.  
 
Environmental Consequences 
Under the Proposed action, biological resources, cattle, pronghorn antelope, wild 
horses, raptors and other bird and mammal species would be exposed to noise and 
sonic booms at a level consistent with the existing Reveille MOA.  Numerous 
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studies have been performed on aircraft overflights on wildlife, birds, cattle and 
horses.  Results of the studies have been similar for all of the species studies.  An 
aircraft flies over a receptor (stimulus), causing a reaction (running/flying away 
for a short distance and increased heart-rate), the stimulus is removed, and the 
receptor returns to its previous activity.  This pattern is repeated with the reaction 
to the stimulus reduced each time until the receptor gets used to the overflights 
and exhibits little or no reaction.  Studies on reproductive rates and abortion of 
pregnant females seem to be more mixed in the results.  Some indicate reduced 
reproductive rate and increased abortion rates, while others indicate no change 
and one in Alaska showed the average number of healthy young per successful 
pair of peregrine falcons increased under the sites with increase jet overflights 
compared to the control sites away from the overflights.   
 
The general tendency of animals to quickly get used to aircraft noise and the 
small increased level of noise associated with the Proposed Action would indicate 
the effects on animals would be slight and short-term in nature and would be 
considered insignificant.   
 
The nature of the action would not impact any State or Federally listed 
Threatened of Endangered species, therefore a “no-affect determination” is 
appropriate.  No further consultation is required with the USFWS. 
 

3.3.3. Alternative C – Three Step Action 
Affected Environment 
Biological resources affected by Alternative C would be the same as described in 
the No Action Alternative.   
 
Environmental Consequences 
Alternative C would not involve any new footprint areas, therefore would not 
expose any new animal not currently exposed to elevated noise levels and sonic 
booms.   
 
The nature of the action would not impact any State or Federally listed 
Threatened of Endangered species, therefore a “no-affect determination” is 
appropriate.  No further consultation is required with the USFWS. 

3.4. Cultural Resources 

3.4.1. Alternative A – No Action 
Affected Environment 
The Air Force activities associated with Reveille MOA do not involve ground-
disturbing activities.   
 
Environmental Consequences 
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The conditions affecting cultural resources would not be changed and therefore, 
the No Action Alternative would have no impact on cultural resources.  State 
Historical Preservation Office concurrence is not required for the no-action 
alternative. 

 

3.4.2. Alternative B – Proposed Action 
Affected Environment 
The proposed action returns a net of 348 square miles to the National Airspace 
System and adds 82 square miles to Reveille MOA.  Activities associated with the 
proposed action only involve overflights without any ground disturbing activities.  
Three small houses built in the late 1960s or early 1970s exist in the eastern 
addition to Reveille MOA and are not eligible for consideration under the 
National Historical Preservation Act.   
 
Environmental Consequences 
The proposed action would not affect cultural resources and does not require 
Section 106 consultation.  The State Historical Preservation Office reviewed the 
draft EA and supports the documentation as written.  See the attached letter from 
the State of Nevada, Department of Administration letter at Appendix D. 
 

3.4.3. Alternative C – Three Step Action 
Affected Environment 
The Air Force activities associated with Reveille MOA do not involve ground-
disturbing activities.   
 
Environmental Consequences 
The conditions affecting cultural resources would not be changed and therefore, 
the No Action Alternative would have no impact on cultural resources.  State 
Historical Preservation Office concurrence is not required for this alternative. 
  

3.5. Air Quality 

3.5.1. Alternative A – No Action 
Affected Environment 
Total sorties-operations range from 200,000 to 300,000 operations per year.  
Table 3.6-1 lists the aircraft emissions for the average low usage year (200,000 
sortie-operations) and the average high usage year (300,000 sortie-operations). 

Table 3.6-1.  Total NTTR Complex Emissions 
  200,000 Sortie-Operations 

(Tons/Year) 
300,000 Sortie-Operations 

(Tons/Year) 
CO 110.5 165.6 

NOx 2083.1 3124.4 
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VOC 15.0 24.3 

SOx 81.8 122.5 

PM10 35.0 52.8 

 
No impairment of visibility in PSD Class I areas occur as a result of air emissions 
generated from the NTTR.  Criteria to determine significant impacts on visibility 
within Class I areas usually apply to stationary emission sources; mobile sources 
are generally exempt from permit review.  The Class I area nearest to the NTTR 
is Zion National Park, approximately 37 miles east of the NTTR.  Emissions from 
aircraft would quickly disperse and would not be expected to affect visual range 
from a reference point 37 miles away.  Therefore, impacts on visibility from the 
no-action alternative within Class I areas close to the NTTR would be 
insignificant. 
  
Environmental Consequences 
The conditions affecting air quality would not be changed and therefore, the No 
Action Alternative would have no impact on air quality. 

3.5.2. Alternative B – Proposed Action 
Affected Environment 
Under the proposed action, the Air Force would continue to use the NTTR at the 
current rate; therefore the affected environment in regards to air quality would be 
the same as the no-action alternative. 
 
Environmental Consequences 
Similar to the no-action alternative, the aircraft emissions would not change; 
therefore there would be no impact to air quality due to the proposed action. 
 
 
 

3.5.3. Alternative C – Three Step Action 
Affected Environment 
Under Alternative C, the Air Force would continue to use the NTTR at the current 
rate; therefore the affected environment in regards to air quality would be the 
same as the no-action and proposed action alternatives. 
 
Environmental Consequences 
Similar to the no-action alternative and proposed action, the aircraft emissions 
would not change; therefore there would be no impact to air quality due to the 
proposed action. 
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Appendix A – List of Acronyms 
AF  Air Force 
AFB  Air Force Base 
AGL  Above Ground Level 
AICUZ  Air Installation Compatible Use Zones 
ARTCC Air Route Traffic Control Center 
ATCAA Air Traffic Controlled Airspace 
CDNL  C-Weighted Day-Night Sound Level 
dB  Decibel 
DNL  Day-Night Average Sound Level 
DoE  Department of Energy 
FAA  Federal Aviation Administration 
FL  Flight Level 
Ldmr  Onset-Rate Adjusted Monthly Day-Night Average Sound Level 
MOA  Military Operations Area 
MSL  Mean Sea Level 
NAFR  Nellis Air Force Range 
NAS  National Airspace System 
NATO  North Atlantic Treaty Organization 
NDOW  Nevada Division of Wildlife 
NRC  Nellis Range Complex 
NTS  Nevada Test Site 
NTTR  Nevada Test and Training Range 
RNAV  Area Navigation 
SEL  Sound exposure Level 
US  United States 
USAF  United States Air Force 
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Appendix B – Site Photographs 
 

 
West Addition to Reveille South 

 

West Addition to Reveille South 

 
East Addition to Reveille North 

 
 
East Addition to Reveille North 

 
 
 
 
 
 
 

 
 
 

 

B-1 
ENVIRONMENTAL ASSESSMENT FOR CHANGES TO REVEILLE AIRSPACE AT NEVADA TEST AND TRAINING RANGE 



ENVIRONMENTAL ASSESSMENT FOR CHANGES TO REVEILLE AIRSPACE AT NEVADA TEST AND TRAINING RANGE 

 

Appendix C – Aircraft Noise Analysis 
 
Note to Readers:  The following appendix was reprinted from Appendix G to the Realistic 
Bomber Training Initiate Environmental Impact Statement USAF 2000.   
 
NOISE 
AIRCRAFT NOISE ANALYSIS 
Noise is generally described as unwanted sound. Unwanted sound can be based on objective effects 
(hearing loss, damage to structures, etc.) or subjective judgments (community annoyance). Noise analysis 
thus requires a combination of physical measurement of sound, physical and physiological effects, plus 
psycho- and socioacoustic effects. 
 
Section 1 of this Appendix describes how sound is measured, and summarizes noise impact in terms of 
community acceptability and land use compatibility. Section 2 gives detailed descriptions of the effects of 
noise which lead to the impact guidelines presented in Section 1. Section 3 provides a description of the 
specific methods used to predict aircraft noise. 
 
1.0 NOISE DESCRIPTORS AND IMPACT 
The aircraft noise assessed in this document is the continuous sound generated by the aircraft’s engines 
and also by air flowing over the aircraft itself. Section 1.1 describes the quantities which are used to 
describe sound. Section 1.2 describes the specific noise metrics used for noise impact analysis. Section 
1.3 describes how environmental impact and land use compatibility are judged in terms of these 
quantities. 
 
1.1 QUANTIFYING SOUND 
Measurement and perception of sound involves two basic physical characteristics: amplitude and 
frequency. Amplitude is a measure of the strength of the sound and is directly measured in terms of the 
pressure of a sound wave. Because sound pressure varies in time, various types of pressure averages are 
usually used. Frequency, commonly perceived as pitch, is the number of times per second the sound 
causes air molecules to oscillate. Frequency is measured in units of cycles per second, or Hertz (Hz). 
 
Amplitude. The loudest sounds the human ear can comfortably hear have acoustic energy one trillion 
times the acoustic energy of sounds the ear can barely detect. Because of this vast range, attempts to 
represent sound amplitude by pressure are generally unwieldy. Sound is therefore usually represented on 
a logarithmic scale with a unit called the decibel (dB). Sound on the decibel scale is referred to as a sound 
level. The threshold of human hearing is approximately 0 dB, and the threshold of discomfort or pain is 
around 120 dB. 
 
Because of the logarithmic nature of the decibel scale, sounds levels do not add and subtract directly and 
are somewhat cumbersome to handle mathematically. However, some simple rules of thumb are useful in 
dealing with sound levels. First, if a sound’s intensity is doubled, the sound level increases by 3 dB, 
regardless of the initial sound level. Thus, for example: 
60 dB + 60 dB = 63 dB, and 
80 dB + 80 dB = 83 dB. 
 
The total sound level produced by two sounds of different levels is usually only slightly more than the 
higher of the two. For example: 
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60.0 dB + 70.0 dB = 70.4 dB. 
Because the addition of sound levels behaves differently than that of ordinary numbers, such addition is 
often referred to as “decibel addition” or “energy addition.” The latter term arises from the fact that 
combination of decibel values consists of first converting each decibel value to its corresponding acoustic 
energy, then adding the energies using the normal rules of addition, and finally converting the total 
energy back to its decibel equivalent. 
 
The difference in dB between two sounds represents the ratio of the amplitudes of those two sounds. 
Because human senses tend to be proportional (i.e., detect whether one sound is twice as big as another) 
rather than absolute (i.e., detect whether one sound is a given number of pressure units bigger than 
another), the decibel scale correlates well with human response. 
 
Under laboratory conditions, differences in sound level of 1 dB can be detected by the human ear. In the 
community, the smallest change in average noise level that can be detected is about 3 dB. A change in 
sound level of about 10 dB is usually perceived by the average person as a doubling (or halving) of the 
sound’s loudness, and this relation holds true for loud sounds and for quieter sounds. A decrease in sound 
level of 10 dB actually represents a 90 percent decrease in sound intensity but only a 50 percent decrease 
in perceived loudness because of the nonlinear response of the human ear (similar to most human senses). 
 
Frequency. The normal human ear can hear frequencies from about 20 Hz to about 20,000 Hz. It is most 
sensitive to sounds in the 1,000 to 4,000 Hz range. When measuring community response to noise, it is 
common to adjust the frequency content of the measured sound to correspond to the frequency sensitivity 
of the human ear. This adjustment is called A-weighting (American National Standards Institute [ANSI] 
1988). Sound levels that have been so adjusted are referred to as A-weighted sound levels. The amplitude 
of A-weighted sound levels is measured in dB. It is common for some noise analysts to denote the unit of 
A-weighted sounds by dBA or dB(A). As long as the use of A-weighting is understood, there is no 
difference between dB, dBA or dB(A). It is only important that the use of A-weighting be made clear. In 
this study, sound levels are reported in band are A-weighted unless otherwise specified. 
 
Time Averaging. Sound pressure of a continuous sound varies greatly with time, so it is customary to 
deal with sound levels that represent averages over time. Levels presented as instantaneous (i.e., as might 
be read from the dial of a sound level meter), are based on averages of sound energy over either 1/8 
second (fast) or one second (slow). The formal definitions of fast and slow levels are somewhat complex, 
with details that are important to the makers and users of instrumentation. They may, however, be thought 
of as levels corresponding to the root-mean-square sound pressure measured over the 1/8-second or 1-
second periods. The most common uses of the fast or slow sound level in environmental analysis is in the 
discussion of the maximum sound level that occurs from the action, and in discussions of typical sound 
levels. Figure C-1 is a chart of A-weighted sound levels of typical sounds. Some (air conditioner, vacuum 
cleaner) are continuous sounds whose levels are constant for some time. Some (automobile, heavy truck) 
are the maximum sound during a vehicle passby. Some (urban daytime, urban nighttime) are averages 
over some extended period. A variety of noise metrics have been developed to describe noise over 
different time periods. These are described in Section 1.2. 
 
 
 
 
1.2 NOISE METRICS 
1.2.1 Maximum Sound Level 
The highest A-weighted sound level measured during a single event in which the sound level changes 
value as time goes on (e.g., an aircraft overflight) is called the maximum A-weighted sound level or 
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maximum sound level, for short. It is usually abbreviated by ALM, Lmax or LAmax. The maximum sound level 
is important in judging the interference caused by a noise event with conversation, TV or radio listening, 
sleep, or other common activities. 
 
1.2.2 Peak Sound Level 
For impulsive sounds, the true instantaneous sound pressure is of interest. For sonic booms, this is the 
peak pressure of the shock wave. This pressure is usually presented in physical units of pounds per square 
foot. Sometimes it is represented on the decibel scale, with symbol Lpk. Peak sound levels do not use A 
weighting. 
 
1.2.3 Sound Exposure Level 
Individual time-varying noise events have two main characteristics—a sound level which changes 
throughout the event and a period of time during which the event is heard. Although the maximum sound 
level, described above, provides some measure of the intrusiveness of the event, it alone does not 
completely describe the total event. The period of time during which the sound is heard is also significant. 
The Sound Exposure Level (abbreviated SEL or LAE for A-weighted sounds) combines both of these 
characteristics into a single metric. 
 
Sound exposure level is a composite metric which represents both the intensity of a sound and its 
duration. Mathematically, the mean square sound pressure is computed over the duration of the event, 
then multiplied by the duration in seconds, and the resultant product is turned into a sound level. It does 
not directly represent the sound level heard at any given time, but rather provides a measure of the net 
impact of the entire acoustic event. It has been well established in the scientific community that Sound 
Exposure Level measures this impact much more reliably than just the maximum sound level. 
 
Because the sound exposure level and the maximum sound level are both used to describe single events, 
there is sometimes confusion between the two, so the specific metric used should be clearly stated. 
 
1.2.4 Equivalent Sound Level 
For longer periods of time, total sound is represented by the equivalent continuous sound pressure level 
(Leq). Leq is the average sound level over some time period (often an hour or a day, but any explicit time 
span can be specified), with the averaging being done on the same energy basis as used for SEL. SEL and 
Leq are closely related, differing by (a) whether they are applied over a specific time period or over an 
event, and (b) whether the duration of the event is included or divided out.  
 
Just as SEL has proven to be a good measure of the noise impact of a single event, Leq has been established 
to be a good measure of the impact of a series of events during a given time period. Also, while Leq is 
defined as an average, it is effectively a sum over that time period and is thus a measure of the cumulative 
impact of noise. 
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Common No!• Alrcr.rt SOUnd 

Source Level (SEL) 

125 
Oxy/~ene Torch I B-2 & F-18 at200 feel =121 

Rock Band 120 

I 
B-1 at 200 feet =119 

8-52 at 200 feet =115 
B-2 at 500 feet "'114 
B-1 at500faet=113 

Chain Saw 110 

I 
B-1 at 1,0001eet =108 
Tornado at 200feet=107 

F-16 at 500 feet =10S 
B-1 at2.000 feet =102 

100 8-52 at 1 ,000 feel•100 

I 
Diesel Train at 50 feet 95 

I B-52 & F·16 at 2,000 feet =92 

MDtDr'CyCie at 25 feet 90 
Tornado at 2,000 feet •89 I·. 

Lawn MoWer 85 
01eee1 Train at 100 feet I 

Garbage DlspoAI 80 
f. t6 at 5,000 feet ::81 

I 
Uvlng Room Music 75 

I Vacuum Cleaner 70 B-1 at20,000feeh71 

Aim at 100 feet I 
1\fplcal Conversdon 60 

Air CondftiOner at 100 feet 

I B-52 and F·18 8120,000 feat =56 

Quiet Urban Daytime 50 

Bird Calla (Distant) I 
Rural Daytime Outdoors 40 

Threshold of Hearing I 
0 

Typical A-Weighted Sound Levels of Common Sounds 
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1.2.5 Day-Night Average Sound Level 
Noise tends to be more intrusive at night than during the day. This effect is accounted for by applying a 
10-dB penalty to events that occur after 10 PM and before 7 AM. If Leq is computed over a 24-hour period 
with this nighttime penalty applied, the result is the day-night average sound level (DNL or Ldn). DNL is 
the community noise metric recommended by the U.S. Environmental Protection Agency (U.S. 
Environmental Protection Agency [USEPA] 1972) and has been adopted by most federal agencies 
(Federal Interagency Committee on Noise [FICON] 1992). It has been well established that DNL 
correlates well with community response to noise (Schultz 1978; Finegold et al. 1994). This correlation is 
presented in Section 1.3. 
 
While DNL carries the nomenclature “average,” it incorporates all of the noise at a given location. For 
this reason, DNL is often referred to as a “cumulative” metric. It accounts for the total, or cumulative, 
noise impact. 
 
1.2.6 Onset-Adjusted Monthly Day-Night Average Sound Level 
Aircraft operations in military airspaces generate a noise environment somewhat different from other 
community noise environments. Overflights are sporadic, occurring at random times and varying from 
day to day and week to week. This situation differs from most community noise environments, in which 
noise tends to be continuous or patterned. Individual military overflight events also differ from typical 
community noise events: noise from a low-altitude, high-airspeed flyover can have a rather sudden onset. 
 
To represent these differences, the conventional Day-Night Average Sound Level metric is adjusted to 
account for the “surprise” effect of the sudden onset of aircraft noise events on humans. For aircraft 
exhibiting a rate of increase in sound level (called onset rate) of 15 to 150 dB per second, an adjustment 
or penalty ranging from 0 to 11 dB is added to the normal Sound Exposure Level. Onset rates above 150 
dB per second require an 11 dB penalty, while onset rates below 15 dB per second require no adjustment. 
The Day-Night Average Sound Level is then determined in the same manner as for conventional aircraft 
noise events and is designated as Onset-Rate Adjusted Day-Night Average Sound Level (abbreviated 
Ldnmr). Because of the irregular occurrences of aircraft operations, the number of average daily operations 
is determined by using the calendar month with the highest number of operations. The monthly average is 
denoted Ldnmr.. 
 
1.3 NOISE IMPACT 
1.3.1 Community Reaction 
Studies of community annoyance to numerous types of environmental noise show that DNL correlates 
well with impact. Schultz (1978) showed a consistent relationship between DNL and annoyance. Figure 
C-2 shows Shultz’s original curve fit. This result shows that there is a remarkable consistency in results of 
attitudinal surveys which relate the percentages of groups of people who express various degrees of 
annoyance when exposed to different Day-Night Average Sound Levels. 
 
A more recent study has reaffirmed this relationship (Fidell et al. 1991). Figure C-3 (FICON 1992) shows 
an updated form of the curve fit (Finegold et al. 1994) in comparison with the original. The updated fit, 
which does not differ substantially from the original, is the current preferred form. In general, correlation 
coefficients of 0.85 to 0.95 are found between the percentages of groups of people highly annoyed and 
the level of average noise exposure. The correlation coefficients for the annoyance of individuals are 
relatively low, however, on the order of 0.5 or less. This is not surprising, considering the varying 
personal factors which influence the manner in which individuals react to noise. Nevertheless, findings 
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substantiate that community annoyance to aircraft noise is represented quite reliably using Day-Night 
Average Sound Level. 
 
As noted earlier for Sound Exposure Level, Day-Night Average Sound Level does not represent the 
sound level heard at any particular time, but rather represents the total sound exposure. It accounts for the 
sound level of individual noise events, the duration of those events, and the number of events. Its use is 
endorsed by the scientific community (ANSI 1988, ANSI 1980, FICON 1992, FICUN 1980, USEPA 
1972). 
 
While DNL is the best metric for quantitatively assessing cumulative noise impact, it does not lend itself 
to intuitive interpretation by non-experts. Accordingly, it is common for environmental noise analyses to 
include other metrics for illustrative purposes. A general indication of the noise environment can be 
presented by noting the maximum sound levels which can occur and the number of times per day noise 
events will be loud enough to be heard. Use of other metrics as supplements to DNL has been endorsed 
by federal agencies (FICON 1992). 
 
There are several points of interest in the noise-annoyance relation. The first is DNL of 65 dB. This is a 
level most commonly used for noise planning purposes, and represents a compromise between 
community impact and the need for activities like aviation which do cause noise. Areas exposed to DNL 
above 65 dB are generally not considered suitable for residential use. The second is DNL of 55 dB, which 
was identified by EPA as a level below which there is effectively no adverse impact (USEPA 1972). The 
third is DNL of 75 dB. This is the lowest level at which adverse health effects could be credible (USEPA 
1972). The very high annoyance levels make such areas unsuitable for residential land use.  
 
1.3.2. Land Use Compatibility 
As noted above, the inherent variability between individuals makes it impossible to predict accurately 
how any individual will react to a given noise event. Nevertheless, when a community is considered as a 
whole, its overall reaction to noise can be represented with a high degree of confidence. As described 
above, the best noise exposure metric for this correlation is the Day-Night Average Sound Level or 
Onset-Rate Adjusted Day-Night Average Sound Level for military overflights. 
 
In June 1980, an ad hoc Federal Interagency Committee on Urban Noise published guidelines (FICUN 
1980) relating Day-Night Average Sound Levels to compatible land uses. This committee was composed 
of representatives from the United States Departments of Defense, Transportation, and Housing and 
Urban Development; the Environmental Protection Agency; and the Veterans Administration. Since the 
issuance of these guidelines, federal agencies have generally adopted these guidelines for their noise 
analyses. 
 
Following the lead of the committee, the Department of Defense and the Federal Aviation Administration 
(FAA) adopted the concept of land-use compatibility as the accepted measure of aircraft noise effect. The 
FAA included the committee's guidelines in the Federal Aviation Regulations. These regulations are 
reprinted in Table C-1, along with the explanatory notes included in the regulation. Although these 
guidelines are not mandatory (note the footnote “*” in the table), they provide the best means for 
determining noise impact in airport communities. In general, residential land uses normally are not 
compatible with outdoor Day-Night Average Sound Levels (DNL values) above 65 dB, and the extent of 
land areas and populations exposed to DNL of 65 dB and higher provides the best means for assessing the 
noise impacts of alternative aircraft actions. 
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2.0 NOISE EFFECTS 
The discussion in section 1.3 presents the global effect of noise on communities. The following sections 
describe particular noise effects.  
 
2.1 HEARING LOSS 
Noise-induced hearing loss is probably the best defined of the potential effects of human exposure to 
excessive noise. Federal work place standards for protection from hearing loss allow a time-average level 
of 90 dB over an 8-hour work period, or 85 dB averaged over a 16-hour period. Even the most protective 
criterion (no measurable hearing loss for the most sensitive portion of the population at the ear's most 
sensitive frequency, 4,000 Hz, after a 40-year exposure) suggests a time-average sound level of 70 dB 
over a 24-hour period (USEPA 1972). 
2.2 NONAUDITORY HEALTH EFFECTS 
Nonauditory health effects of long-term noise exposure, where noise may act as a risk factor, have not 
been found to occur at levels below those protective against noise-induced hearing loss, described above. 
Most studies attempting to clarify such health effects have found that noise exposure levels established 
for hearing protection will also protect against any potential nonauditory health effects, at least in work 
place conditions. The best scientific summary of these findings is contained in the lead paper at the 
National Institutes of Health Conference on Noise and Hearing Loss held on 22 to 24 January 1990 in 
Washington, D.C. This lead paper stated the following: "The nonauditory effects of chronic noise 
exposure, when noise is suspected to act as one of the risk factors in the development of hypertension, 
cardiovascular disease, and other nervous disorders, have never been proven to occur as chronic 
manifestations at levels below these criteria (an average of 75 dBA for complete protection against 
hearing loss for an eight-hour day). At the 1988 International Congress on Noise as a Public Health 
Problem, most studies attempting to clarify such health effects did not find them at levels below the 
criteria protective of noise-induced hearing loss, and even above these criteria, results regarding such 
health effects were ambiguous. Consequently, it can be concluded that establishing and enforcing 
exposure levels protecting against noise-induced hearing loss would not only solve the noise-induced 
hearing loss problem but also any potential nonauditory health effects in the work place.” (von Gierke 
1990; parenthetical wording added for clarification). 
 
Although these findings were directed specifically at noise effects in the work place, they are equally 
applicable to aircraft noise effects in the community environment. Research studies regarding the 
nonauditory health effects of aircraft noise are ambiguous at best, and often contradictory. Yet, even those 
studies which purport to find such health effects use time-average noise levels of 75 dB and higher for 
their research. For example, in an often-quoted paper, two UCLA researchers found a relation between 
aircraft noise levels under the approach path to Los Angeles International Airport (LAX) and increased 
mortality rates among the exposed residents by using an average noise exposure level greater than 75 dB 
for the "noise-exposed" population (Meecham and Shaw 1979). Nevertheless, three other UCLA 
professors analyzed those same data and found no relation between noise exposure and mortality rates 
(Frericks et al. 1980). 
 
As a second example, two other UCLA researchers used this same population near LAX to show a higher 
rate of birth defects during the period of 1970 to 1972 when compared with a control group residing away 
from the airport (Jones and Tauscher 1978). Based on this report, a separate group at the U.S. Centers for 
Disease Control performed a more thorough study of populations near Atlanta's Hartsfield International 
Airport for 1970 to 1972 and found no relation in their study of 17 identified categories of birth defects to 
aircraft noise levels above 65 dB (Edmonds 1979). 
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Table C-1. Land-Use Compatibility With Yearly Day·Night Average Sound. Levels 

LaodUse 
Yearly Day-Night Average SoUDd Level (DNL) ia Decibels 

Btlow6S 65-70 70-75 75-80 811-85 Over85 

Residential 
Residential, other than mobile homes and I' 

transient lodgings oououooou••••••·••••••u• .. ••••••••••o-• y N(l) N(l) N N N Mobile home parks ................................................. y N N N N N Tr1111sient lodgings .................................................... y N(l) N(l) N(l) N N 
PubllcU~ 

Schools oooooooooo•••••••••oo•u••ooooooooooooooo••Ooooo.ooooooooooooooooo y N(l) N(l) N N N 
Hospitals and nursing homes ············-··-··············· .. y 25 30 N N N 
Churches, auditoria, and concert halls y 25 30 N N N 
Government services ........................................... y y 25 30 N N 
Transponation ........................................................ y y Y(2) Y(3) Y(4) Y(4) 
Parking .................................................................... y y Y(2) Y(3) Y(4) N 

Commercial Use 
Offices, business and professional .......................... y y 25 30 N N 
Wholesale and retail-building materials, 

hardware, and fann equipment ....................... y y Y(2) Y(3) Y(4) N 
Retail trade-general ............................................. y y 25 30 N N 
Utilities ..................................................................... y y Y(2) Y(3) Y(4) N 
Communication ''"'"'"""""'''"''"n•o•ooooooou••Ooo••••••oo•ooouoo• 

y y 25 30 N N 
Manul"actoriJIIand Production 

Manufacturing, general ........................................... y y Y(2) Y(3) Y(4) N 
Photographlc and optical ........................................ y y 25 30 N N 
Agricult~= (except livestock) and forestry y Y(6) Y(7) Y{8) Y(8) Y(8) 
Livestock farming and breeding ............................. y Y(6) Y(7) N N N 
Mining and fishin&, resource production 

and extraction ................................................. y y y y y y 
Recreational 

Outdoor sports arenas and spectator sports y Y(5) Y(S) N N N 
Outdoor music shells, amphitheaters ..................... y N N N N N 
Nature exhibits and zoos ......................................... y y N N N N 
Amusements, parks, resorts, and camps y y y N N N 
Golf courses, riding stables, and water 

recreation ................. u .................................... y y 25 30 N N 

Numbers iD paranbeses refez- to notes. 

• The designations conuined 111 this table do not constimte a fc:daal determiuation that any use of land coveml. by the program is acceptable or unacceptable under federal. 
Sl31e_ or local law. The respomibility for clerermilling !lie acceptable and pcmrissible land uses and the relali011sbip between $pecifi~ properties and q~ecific noise COlrtOUTS Tests 
witb the local aolborities. FAA determinations under Part ISO an: nor intended to Sllbstitule f'cderally delennined laod uses for !bose determined to be appropriate by local 
811lhorities io mpome to locally detctmined needs and values in achieving noise-compatible llllld uses. 

KEY TO TABLE tt 
SLUCM = Staodard Land-Use Codinc Manu!. 
Y (YES) w Land Use aod related stniCIIIIeS compatible without restricrioDS. 
N (No)- Land Use and relaled slnlclllres are not compatible 1111d should be prohibited. 
NLR • Noise LeYel Rcduc:cion (outdoor to indoor) to be acbicved lht'ougb incorpllntion of noise attenuatiou into the desip aod conslrUc:tion of the Slrllelllle. 
25, 30, or 3S = Land Use and related SlniCIUres genemly compatible; measures to acbieve NLR of 2S, 30, or 3S dB must be incorparalod into design and COIISIIUC!ion of 

slrW:tures. 

NOTES FOR TABLE C-1 
(1) Where the community determines tbat residential or school uses must be aDowed. measures to aChieve outdoor-11>-indoor Noise Level R.educcion (NLR) of at least 2S dB 

and 30 dB should be inCOJPOI:aled into building codos and be c011sidercd in individaal approvals. Namlal residential construction can be axpcc:ted to pro\-ide aD NLR. of 20 dB; 
thus tbc reduction requiranents are often Slated as 5, I 0, or 15 dB over .slandard construction aod normally assume mechanical ventilation aod closed windows year-round. 
However. !be use ofNLR criteria will not elimillatc outdoor noise problems. 

(2) Measures to achieve NLR 25 dB must be incorpmated into the design and CODS!ructioo of portions of these buildiap wbere the public is received, office areas, noise
sensitive areas, or where the nonnal noise le\'101 is low. 

(3) Measures to achieve NLlt 30 dB must be incorporated illto the design and con$UIIellon of po!tioos of these: buildings wbere lite pub1ic is rcc:cived, offi.c areas, noise
sensitive areas, or where tbe nonnalnoise level is law. 

(4) Measures to achieve NLR 35 dB must be inCOC(lOI'ated into the dcsfgn and construction of portions of these buildings whme !lie J)Ublic is received, office 3(e35, noise-
sensilive areas, or whme the oonnal noise level is low. · 

(S) lancklse compatible provided special 50\llld mnforcemeot systems are inSiailed. 
(6) Residential buildincs require ao NLR of2S. 
(1) R.csidcntial buildings requiTe an NLR of30. 
(3) Residential buildings not permitted. 
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A review of health effects, prepared by a Committee of the Health Council of the Netherlands (1996) 
reviewed currently available published information on this topic. They concluded that the threshold for 
possible long-term health effects was a 16-hour (0600 to 2200) Leq of 70 dB. Projecting this to 24 hours 
and applying the 10 dB nighttime penalty used with DNL, this corresponds to DNL of about 75 dB. The 
study also affirmed the risk threshold for hearing loss, as discussed earlier. In summary, there is no 
scientific basis for a claim that potential health effects exist for aircraft time-average sound levels below 
75 dB. 
 
2.3 ANNOYANCE 
The primary effect of aircraft noise on exposed communities is one of annoyance. Noise annoyance is 
defined by the U.S. Environmental Protection Agency as any negative subjective reaction on the part of 
an individual or group (USEPA 1972). As noted in the discussion of Day-Night Average Sound Level 
above, community annoyance is best measured by that metric. Because the EPA Levels Document 
(USEPA 1972) identified DNL of 55 dB as “. . . requisite to protect public health and welfare with an 
adequate margin of safety,” it is commonly assumed that 55 dB should be adopted as a criterion for 
community noise analysis. From a noise exposure perspective, that would be an ideal selection. However, 
financial and technical resources are generally not available to achieve that goal. Most agencies have 
identified DNL of 65 dB as a criterion which protects those most impacted by noise, and which can often 
be achieved on a practical basis (FICON 1992). This corresponds to about 12 percent of the exposed 
population being highly annoyed. Although DNL of 65 dB is widely used as a benchmark for significant 
noise impact, and is often an acceptable compromise, it is not a statutory limit and it is appropriate to 
consider other thresholds in particular cases. 
 
2.4 SPEECH INTERFERENCE 
Speech interference associated with aircraft noise is a primary cause of annoyance to individuals on the 
ground. The disruption of routine activities such as radio or television listening, telephone use, or family 
conversation gives rise to frustration and irritation. The quality of speech communication is also 
important in classrooms, offices, and industrial settings and can cause fatigue and vocal strain in those 
who attempt to communicate over the noise. Research has shown that the use of the Sound Exposure 
Level metric will measure speech interference successfully, and that a Sound Exposure Level exceeding 
65 dB will begin to interfere with speech communication.  
 
2.5 SLEEP INTERFERENCE 
Sleep interference is another source of annoyance associated with aircraft noise. This is especially true 
because of the intermittent nature and content of aircraft noise, which is more disturbing than continuous 
noise of equal energy and neutral meaning. Sleep interference may be measured in either of two ways. 
"Arousal" represents actual awakening from sleep, while a change in "sleep stage" represents a shift from 
one of four sleep stages to another stage of lighter sleep without actual awakening. In general, arousal 
requires a somewhat higher noise level than does a change in sleep stage. 
 
An analysis sponsored by the U.S. Air Force summarized 21 published studies concerning the effects of 
noise on sleep (Pearsons et al. 1989). The analysis concluded that a lack of reliable in-home studies, 
combined with large differences among the results from the various laboratory studies, did not permit 
development of an acceptably accurate assessment procedure. The noise events used in the laboratory 
studies and in contrived in-home studies were presented at much higher rates of occurrence than would 
normally be experienced. None of the laboratory studies were of sufficiently long duration to determine 
any effects of habituation, such as that which would occur under normal community conditions. A recent 
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extensive study of sleep interference in people’s own homes (Ollerhead 1992) showed very little 
disturbance from aircraft noise. 
 
There is some controversy associated with the recent studies, so a conservative approach should be taken 
in judging sleep interference. Based on older data, the U.S. Environmental Protection Agency identified 
an indoor Day-Night Average Sound Level of 45 dB as necessary to protect against sleep interference 
(USEPA 1972). Assuming a very conservative structural noise insulation of 20 dB for typical dwelling 
units, this corresponds to an outdoor Day-Night Average Sound Level of 65 dB as minimizing sleep 
interference. 
 
A 1984 publication reviewed the probability of arousal or behavioral awakening in terms of Sound 
Exposure Level (Kryter 1984). Figure C-4, extracted from Figure 10.37 of Kryter (1984), indicates that 
an indoor Sound Exposure Level of 65 dB or lower should awaken less than 5 percent of those exposed. 
These results do not include any habituation over time by sleeping subjects. Nevertheless, this provides a 
reasonable guideline for assessing sleep interference and corresponds to similar guidance for speech 
interference, as noted above.  
 
2.6 NOISE EFFECTS ON LIVESTOCK AND WILDLIFE 
Animal responses to aircraft are influenced by many variables including aircraft size, proximity (both 
height above the ground and lateral distance), engine noise, color, and flight profile. The type of aircraft 
(e.g., fixed-wing versus rotary-winged [helicopters]) and its flight mission may also produce different 
levels of disturbance and animal response (Smith et al. 1988).  
 
LIVESTOCK 
 
A large bibliography of studies on the effects of aircraft noise on livestock has found a varied effect, 
although a large number of the studies minimize the effects of aircraft overflight on the health and well-
being of these animals. The following is a summary of the literature findings by major domestic animal 
types found in the RBTI region. Although some studies report that the comprehensive effects on aircraft 
noise on domestic animals is inconclusive, a majority of the literature reviewed indicates that domestic 
animals exhibit minimal behavioral reactions to military overflights and seem to habituate to the 
disturbances over a period of time. There is no evidence from these studies that aircraft overflights affect 
feed intake, growth, or production rates in any way.  
 
Cattle. A study in Sweden found that no adverse effects were observed, and behavioral reactions were 
considered minimal in 20 cattle and 18 sheep that were exposed to 28 sonic booms and 10 low-altitude 
subsonic flights over 4 days (Espmark et al. 1974). The authors determined there was a strong tendency 
for the animals to adapt to aircraft overflight disturbance, which would minimize any long-term effects. 
 
In response to concerns about overflight effects on pregnant cattle, cattle safety and milk production, the 
Department of the Air Force prepared a handbook for environmental protection that summarizes the 
literature on the impacts of low-altitude flights on livestock (and poultry) and includes specific mention of 
case studies conducted in numerous airspaces across the country. Negative results have been found in a 
few studies, but are not reproduced in other similar studies. One study in 1983 suggested that two of ten 
cows in late pregnancy aborted after showing rising estrogen and falling progesterone levels correlated 
with 59 aircraft overflights, while the other 8 cows showed no changes in their blood concentrations and 
calved normally (USAF 1993). Another, in 1982, showed abortion results in 3 out of 5 pregnant cattle  
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after exposing them to flyovers by six different aircraft (USAF 1993). A third study in 1983 suggests 
feedlot cattle could stampede and injure themselves when exposed to low level overflight (USAF 1993). 
 
Negative findings were few, however, and the findings of little or no effect were more prevalent. A study 
in 1978 by Rowe and Smithies examined the causes of 1,763 abortions in Wisconsin dairy cattle over a 1-
year time period and none were associated with aircraft disturbances (USAF 1993). In 1987, Anderson 
contacted 7 livestock operators for production data and no effects of low altitude and supersonic flights 
were noted. Three out of 43 cattle previously exposed to low altitude flights showed a startle response to 
an F/A-18 aircraft flying overhead at 500 feet AGL and 400 knots by running less than 10 meters. They 
resumed normal activity within 1 minute (USAF 1993). A study (Beyer 1983) found that helicopters 
caused more of a reaction than other low aircraft overflights and even the helicopters at 30 to 60 feet 
overhead did not affect milk production and pregnancies of 44 cows and heifers in a 1964 study (USAF 
1993). Additionally, the 1983 Beyer study showed that 5 pregnant dairy cows in a pasture did not even 
run, nor disturb their pregnancies, after being overflown by 79 low-altitude helicopter flights and 4 low-
altitude, subsonic jet aircraft flights (USAF 1993). A 1956 study found that the reactions of dairy and 
beef cattle to noise from low-altitude, subsonic aircraft were similar to those caused by flying paper, 
strange persons, or other moving objects (USAF 1993). In addition, Broucek (USAF 1992) found that 
dairy cows react to the sound of a tractor engine (97 dB) with an increased white blood cell count (the 
cells that fight infection), an increased sugar reserve in the blood (a response to adrenaline or fear) and a 
lowered red blood cell count (cells that carry oxygen to the body) (Gladwin et al. 1988). Overall, the U.S. 
Forest Service has concluded in a report to Congress (USFS 1992) that “evidence both from field studies 
of wild ungulates and laboratory studies of domestic stock indicate that the risks of damage are small 
[from aircraft approaches of 50 to 100 meters (m)], as animals take care not to damage themselves. If 
animals are simply overflown by aircraft at altitudes of 50 to 100 m, there is no evidence that mothers and 
young are separated, that animals collide with obstructions (unless confined) or that they traverse 
dangerous ground at too high a rate.” These varied study results suggest that although the confining of 
cattle could magnify animal response to aircraft overflight, there is no proven cause-and-effect link 
between startling cattle from aircraft overflights and abortion rates or lower milk production in cattle. 
 
Bison. Bison do not react as strongly to surrounding disturbances, as do cattle. A study in 1972 by Frazier 
observed bison with high and low-altitude (100-1000 feet AGL at 450 knots) overflights with F-15 
aircraft at a ground noise level of 90 dBA; the bison “appeared oblivious” to the aircraft noise and 
continued grazing throughout all aircraft passes (Gladwin et al. 1988). Aircraft overflights appear to have 
little, if any effect on bison. 
 
Horses. Horses have been observed for reactions to overflights as well. Several studies were summarized 
showing a varied response of horses to low-altitude aircraft overflights. Observations made in 1966 and 
1968 noted that the horses galloped around in response to jet flyovers (USAF 1993). Bowles (1995) cites 
Kruger and Erath as observing horses exhibiting intensive flight reactions, random movements, and 
biting/kicking behavior. However, no injuries or abortions occurred and there was evidence that the mares 
adapted somewhat to the flyovers over a month’s time (USAF 1993). Although horses notice the 
overflights, it does not appear to affect their survivability or their procreation and they do seem to 
habituate to these disturbances. 
 
WILDLIFE 
 
The potential sources of impacts to wildlife from aircraft overflights are the visual effect of the 
approaching aircraft and the associated subsonic noise. Any visual impacts would be most likely to occur 
along those portions of MTRs that are below 1,000 feet AGL, the altitude accounting for most reactions 
to visual stimuli by wildlife (Lamp 1989, Bowles 1995). Noise effects to wildlife are classified as 
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primary, secondary, and tertiary effects. Primary effects are direct, physiological changes to the auditory 
system, (i.e., ear drum rupture, temporary and permanent hearing threshold shifts, and the masking of 
auditory signals). These primary effects are not expected to occur as described in the following 
discussion. Secondary effects include non-auditory effects such as stress and associated physiological 
response (i.e., increased blood pressure, use of available glucose, and blood corticosteroid levels); 
behavior modifications; interference with mating or reproduction; and impaired ability to obtain adequate 
food, cover, or water. The possibility of secondary effects occurring are more likely than primary effects 
and will be explored in detail as follows. Tertiary effects are the direct result of primary and secondary 
effects, and include population declines, habitat loss, and species extinction. Tertiary effects of aircraft 
overflight are difficult to pinpoint because the intricate details involved in ecosystem function include 
many factors not related to the overflight operations. 
Behavioral experiments have demonstrated that noise at high levels is mildly aversive in and of itself, 
apparently because the physiological effects stimulated by noise are aversive (e.g., muscular flinch, 
vasoconstriction, bradycardia) (Bowles 1997). However, noise is not aversive enough to be an effective 
conditioning stimulus over the long term. This explains the failure of most acoustic harassment devices to 
deter wildlife, such as deer, from favored areas (Bowles 1997). Literature available on aircraft overflights 
on wildlife specifically related to the RBTI includes fixed-wing aircraft overflight studies conducted in 
the early 1970s through mid-1998. In the past, literature discussing different types of aircraft were used to 
argue whether any aircraft overflights adversely affected wildlife. Much of this literature discussed 
helicopter overflight, which is not included in the RBTI action. Helicopter overflight is found to have a 
greater effect on wildlife because helicopters do not typically leave an area as rapidly as fixed-wing 
aircraft. Helicopters have a percussive effect from the beat of the rotors, and helicopters are often used to 
chase, dart, and capture wildlife and could cause a greater fear factor among wildlife populations that 
have interacted with helicopters in this way. Therefore, studies on helicopters will not be discussed. Some 
caution has also been suggested when extrapolating studies using one species, for the results that might 
happen for another. For this reason, only studies relating to RBTI-associated species will be used to 
discuss impacts.  
 
Most of the effects of noise are mild enough that they may never be detectable as changes in population 
size or population growth against the background of normal variation (Bowles 1995). Many other 
environmental variables (e.g., predators, weather, changing prey base, ground based human disturbance) 
may influence reproductive success and confound the ability to identify the ultimate factor in limiting 
productivity of a certain nest, area, or region (Smith et al. 1988). In contrast, the effects of other human 
intrusions near nests, foraging areas, dens, etc. (e.g., hiking, bird watching, timber harvesting, boating) 
are readily detected and substantially affect wildlife behavior and reproductive success (USFS 1992). 
 
The following discusses the aircraft overflight effects on wildlife by species type.  
 
Large Herbivores: The large wild herbivores under the RBTI airspaces include mule deer, elk, bighorn 
sheep, and pronghorn antelope. There have been many studies of aircraft noise on mammals. Some of 
these studies have examined the noise response of mammals under laboratory conditions (e.g., 
Weisenberger et al. 1996). Other researchers have investigated the physiological and behavioral 
responses of mammals in the field (Lamp 1987). Laboratory studies previously showed habituation results 
to continuous noise exposure. Now, both the current field and laboratory data indicate that mammals 
(e.g., pronghorn, bighorn sheep, elk, and mule deer) show that the effects are transient and of short 
duration and suggest that the animals appear to habituate to noise through repeated exposure without 
long-term discernible negative effects (Workman et al. 1992; Krausman et al. 1993, 1998; Weisenberger 
et al. 1996). Therefore, changes to the number and types of overflight are not expected to result in major 
impacts to wildlife populations.  
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Mule deer. Mule deer were observed for jet fighter overflight responses. None of the three jet fighter 
flights below 3000 feet AGL and none of the 18 jet fighter flights above 3000 feet AGL caused mule deer 
to run (Kroodsma 1988). Wild animals exposed to intense noise with sudden onset can panic and injure 
themselves or their young, however, this is usually the result of active pursuit (such as the perceived 
pursuit of a low flying aircraft). Animals control their movements to minimize risk. Loss rates have varied 
greatly in the few documented cases of injury or loss. Mammals and raptors appear to have little 
susceptibility to those losses, whereas the most significant losses have been observed among waterfowl. 
Panic responses habituate quickly and completely, usually with fewer than five exposures (Bowles 1997). 
 
Small Mammals: Small mammals under the RBTI airspaces include the Mexican long-nosed bat, black-
tailed jackrabbit, black-tailed prairie dog, desert cottontail, Ord’s kangaroo rat, plains harvest mouse, 
southern plains woodrat, and thirteen-lined ground squirrel. One recent three-year study by McClenaghan 
and Bowles (1995) focused on chronic military aircraft exposure. It was conducted in south-central 
Arizona characterized by creosote and mixed Sonoran Desert scrub. The sites were exposed to low-
altitude flights of more than 20,000 sound events in excess of 80 dB with 115.5 dB being the highest A-
weighted single event level (SEL) recorded. The control sites received noise levels at least an order of 
magnitude lower with an average of 51.3 dB and none were over 100 dB. The control area event rate was 
approximately one flight per day. Numerous kangaroo rat and pocket mouse species and the white-
throated wood rat were included in the study. Populations densities, body weight, reproductive activity, 
recruitment by immigration and reproduction, survival rate month to month were measured. Overall, the 
outcome of the study suggests the effects of lifetime exposure to intermittent aircraft noise on animal 
demography are likely to be small and difficult to detect, if they exist at all (McClenaghan and Bowles 
1995), which is consistent with what is found in laboratory species and humans (Kryter 1994). 
 
Raptors: Birds of prey, or raptors, in the area include ferruginous hawk, bald eagle, golden eagle, great-
horned owl, spotted owl, burrowing owl, peregrine falcons, prairie falcons, and aplomado falcon.  
 
Peregrine and prairie falcons: Peregrines occupy their breeding habitat by March 1, with egg laying 
occurring from March 15 to May 15. During this period of egg laying and initial incubation, peregrines 
are most susceptible to disturbance and abandonment (USFWS 1984). A study (Ellis et al. 1991) of low-
altitude overflights above prairie falcon and other similar raptors showed no permanent nest abandonment 
or reduction in reproductive success. Abandonment is less likely during the period from May 16 until the 
fledged young have dispersed from the nest area (usually by August 15). 
 
In studies on the impacts of low-altitude jet overflights on nesting peregrine and prairie falcons, Ellis 
(1981) and Ellis et al. (1991) found that responses to extremely frequent and nearby jet aircraft were often 
minimal and never associated with reproductive failure. Typically, birds quickly resumed normal 
activities within a few seconds following an overflight. While the falcons were noticeably alarmed by the 
noise stimuli in this study, the negative responses were brief and not detrimental to reproductive success 
during the course of the study. 
 
In 1995, a three year study was initiated for the U.S. Air Force by the Alaska Cooperative Fish and 
Wildlife Research Unit, University of Alaska, Fairbanks, and Alaska Biological Research to assess the 
effects of jet overflights on the behavior, nesting success, and productivity of nesting peregrine falcons 
beneath five MOAs in interior Alaska (Ritchie et al. 1998). An average of 34 nests per year were 
monitored over the three year study, with an average of 28 and 27 overflights each, respectively, through 
the nesting season. Daily sound exposure levels (SEL) ranged from 60 to 110.6 dBA. Overall, the average 
number of young per successful pair was greater at the experimental sites than at the control sites (Ritchie 
et al. 1998). 
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Mexican Spotted Owl. Johnson and Reynolds (1996) studied F-16 aircraft overflights directly over several 
Mexican spotted owls located under an existing MOA. Adult and juvenile birds were observed and found 
to have minimal to no reactions.  
 
Bald Eagle. Fleischner and Weisberg (1986) have shown that bald eagles are susceptible to being startled 
by loud noised during the breeding season. Bald eagles (threatened) typically respond to the proximity of 
disturbance, such as from pedestrian traffic or aircraft within 100 meters, because of the increased 
visibility of the perceived threat rather than noise level (Ellis et al. 1991). Bald eagles’ reactions to 
commercial jet flight, although minor (e.g., looking), were twice as likely to occur at eagle-jet distances 
of one half mile or less (Fleischner and Weisber, 1986). Another study by Fraser et al. (1985) stated that 
over 850 overflights of active bald eagle nests only resulted in two eagles (10 percent) that interrupted 
their incubation or brooding activities during these overflights. Awbrey and Bowles (1990) suggested that 
eagles are particularly resistant to being disturbed from their nests.  
 
Other Raptors. There have been no studies on the responses of aplomado falcons to aircraft overflights 
but there have been studies on the closely related peregrine and prairie falcons and other raptors (e.g., 
Ellis et al. 1991). These studies suggest that falcons will nest within areas overflown by low-level jet 
aircraft. Although birds do at times flush from nests, they soon return and nest success is not affected. 
Peregrine falcons and other raptor species are known to nest in the immediate vicinity of airports under 
the flight patterns where aircraft land and take-off. Lamp (1989) found in a study of the impacts to 
wildlife of aircraft overflights at Naval Air Station Fallon in northern Nevada, that nesting raptors (golden 
eagle, bald eagle, prairie falcon, Swainson's hawk, and goshawk) either showed no response to low-level 
flights (less than 3,000 feet AGL) or only showed minor reactions. Minor reactions consisted of the bird 
assuming an alert posture or turning its head and watching the aircraft pass overhead. Duration of raptor 
response to aircraft disturbances was monitored for one year and was found to average 14 seconds for 
low-level overflights. All raptor nests under observation successfully fledged young (Lamp 1989). In a 
literature review of raptor responses to aircraft noise, Manci et al. (1988) found that most studies of 
raptors did not show a negative response to overflights. When negative responses were observed they 
were predominantly associated with rotary-winged aircraft or jet aircraft that were repeatedly passing 
within one-half mile of a nest. The USFWS indicated as part of consultations associated with a Cannon 
AFB action that flights at or below 2,000 feet AGL from October 1 through March 1 could result in 
adverse impacts to wintering bald eagles (USFWS 1998). However, Fraser et al. (1985) believes that 
raptors habituate to overflights rapidly, sometimes tolerating aircraft approaches of 65 feet or less.  
 
Other birds: The passerines present under the RBTI airspace include black-throated sparrow, dark-eyed 
junco, loggerhead shrike, white-faced ibis, cactus wren, mourning dove, and vesper sparrow. Federally 
listed birds that could be found under the airspaces include the interior least tern and southwestern willow 
flycatcher. As opposed to other taxa, many researchers (Bowles 1997, Ellis et al. 1991, Klein 1973, 
Pritchett et al. 1978) have studies the effects of aircraft noise on birds and mammals. Some of these 
studies have examined the noise response of birds under laboratory conditions (e.g., Book and Bradley 
n.d.). Other researchers have investigated the physiological and behavioral responses of birds in the field 
(Ellis et al. 1991, Henson and Grant 1991). The primary criticism of the previous laboratory studies is 
that the results invariably show habituation to continuous noise exposure. Both the current field and 
laboratory data, however, indicate that many birds appear to habituate to noise through repeated exposure 
without long-term discernible negative effects. 
 
Passerines. Passerines (i.e., perching birds or song birds) cannot be driven any great distance from a 
favored food by a nonspecific disturbance, such as aircraft overflight (USFS 1992). However, Manci et 
al. (1988) states that reproductive losses have been reported for small territorial passerines after exposure 
to low-altitude overflights.  
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Black Ducks. One recent study measured the heart rate of black ducks for 4 days and subjected them to 
simulated aircraft noise for 48 episodes per day with peak volume of 110 dB. Acute response occurred on 
the first day but diminished rapidly after that. This indicated the ability of black ducks to habituate to the 
auditory component of low altitude aircraft overflight (Harms et al. 1997). 
Migratory Waterfowl. Migratory waterfowl have shown to have moderate responses and habituate slowly 
to aircraft overflight. For example, migratory waterfowl often make brief flights in response to aircraft 
overflights. If individuals are susceptible to damage as a result of these moderate responses, noise may 
continue to have an impact over long periods. For example, gulls nesting in colonies can take advantage 
of brief defensive flights to cannibalize one another’s eggs (Burger 1981). Unfortunately, little 
information is available on the actual extent of such losses. Migrants and animals living in areas with high 
concentrations of predators are the most vulnerable. 
 
Wading Birds. A literature synthesis by Manci et al. (1988) cited Black et al. (1984) as studying wading 
bird colony effects of low-altitude (less than 500 feet AGL) military training flights. It was found that 
reproductive activity including nest success, nestling survival, and nestling chronology, was independent 
of F-16 overflights, but was related to ecological factors including location and physical characteristics of 
the colony and climatology. 
 
Sandhill Cranes. In a literature review by the USAF (1993), two studies were referenced that noted 
aircraft noise caused a cessation of intensive calling, but birds rarely left the nest, when overflown.  
 
Fish, Reptiles, and Amphibians: Reptile and amphibians identified under the RBTI airspaces include 
Mojave rattlesnake, side-blotched lizard, Texas horned lizard, yellow mud turtle, Texas banded gecko, 
Great Plains skink, Couch’s spadefoot toad, and the Great Plains toad. The effects of overflight noise on 
fish, reptiles, and amphibians have been poorly studied, but conclusions about their expected responses 
have been speculated on through the known physiology and behavior for these taxa (Gladwin et al. 1988). 
Although fish do startle in response to low flying aircraft noise and probably to the shadows of aircraft as 
well, they have been found to habituate to the sound and overflights. Noise is also readily and well 
attenuated by water surfaces, fish are not expected to be affected by noise from overflights. Reptiles and 
amphibians that respond to low frequencies and those that respond to ground vibration, such as toads 
(genus Scaphiopus), may be affected by noise. However, RBTI activities are unlikely to cause ground 
vibrations noticeable to these species. 
 
2.7 NOISE EFFECTS ON STRUCTURES 
Normally, the most sensitive components of a structure to airborne noise are the windows and, 
infrequently, the plastered walls and ceilings. An evaluation of the peak sound pressures impinging on the 
structure is normally sufficient to determine the possibility of damage. In general, at sound levels above 
130 dB, there is the possibility of the excitation of structural component resonance. While certain 
frequencies (such as 30 Hz for window breakage) may be of more concern than other frequencies, 
conservatively, only sounds lasting more than one second above a sound level of 130 dB are potentially 
damaging to structural components. 
 
In a 1989 study, directed specifically at low-altitude, high-speed aircraft showed that there is little 
probability of structural damage from such operations (Sutherland 1990). One finding in that study is that 
sound levels at damaging frequencies (e.g., 30 Hz for window breakage or 15 to 25 Hz for whole-house 
response) rarely occur below 130 dB. 
 
Noise-induced structural vibration may also cause annoyance to dwelling occupants because of induced 
secondary vibrations, or "rattle," of objects within the dwelling, such as hanging pictures, dishes, plaques, 
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and bric-a-brac. Window panes may also vibrate noticeably when exposed to high levels of noise, causing 
homeowners fear of breakage. In general, such noise-induced vibrations occur at sound levels above those 
considered normally incompatible with residential land use. Thus assessments of noise exposure levels for 
compatible land use should also be protective of noise-induced secondary vibrations. 
 
2.8 NOISE EFFECTS ON TERRAIN 
Members of the public often perceive that noise from low-flying aircraft can cause avalanches or 
landslides by disturbing fragile soil or snow structures, especially in mountainous areas, causing 
landslides or avalanches. There are no known instances of such effects, and it is considered improbable 
that such effects will result from routine, subsonic aircraft operations.  
 
2.9 NOISE EFFECTS ON HISTORICAL AND ARCHAEOLOGICAL 
SITES 
Because of the potential for increased fragility of structural components of historical buildings and other 
historical sites, aircraft noise may affect such sites more severely than newer, modern structures. Again, 
there are few scientific studies of such effects to provide guidance for their assessment.  
 
One study involved the measurements of sound levels and structural vibration levels in a superbly 
restored plantation house, originally built in 1795, and now situated approximately 1,500 feet from the 
centerline at the departure end of Runway 19L at Washington Dulles International Airport (IAD). These 
measurements were made in connection with the proposed scheduled operation of the supersonic 
Concorde airplane at IAD (Wesler 1977). There was special concern for the building's windows, since 
roughly half of the 324 panes were original. No instances of structural damage were found. Interestingly, 
despite the high levels of noise during Concorde takeoffs, the induced structural vibration levels were 
actually less than those induced by touring groups and vacuum cleaning within the building itself. As 
noted above for the noise effects of noise-induced vibrations of normal structures, assessments of noise 
exposure levels for normally compatible land uses should also be protective of historic and archaeological 
sites. 
 
3.0 NOISE MODELING 
An aircraft in subsonic flight generally emits noise from two sources: the engines and flow noise around 
the airframe. Noise generation mechanisms are complex, and in practical models the noise sources must 
be based on measured data. The Air Force has developed a series of computer models and aircraft noise 
data bases for this purpose. The models include NOISEMAP (Moulton 1992) for noise around airbases, 
ROUTEMAP (Lucas and Plotkin 1988) for noise associated with low-level training routes, and 
MR_NMAP (Lucas and Calamia 1996) for use in MOAs and ranges. These models use the NOISEFILE 
database developed by the Air Force. NOISEFILE data includes SEL and Lmax as a function of speed and 
power setting for aircraft in straight flight.  
 
Noise from an individual aircraft is a time-varying continuous sound. It is first audible as the aircraft 
approaches, increases to a maximum when the aircraft is near its closest point, then diminishes as it 
departs. The noise depends on the speed and power setting of the aircraft, and its trajectory. The models 
noted above divide the trajectory into segments whose noise can be computed from the data in 
NOISEFILE. The contributions from these segments are summed.  
 
MR_NMAP was used to compute noise levels in the affected airspace for this EIS. The primary noise 
metric computed by MR_NMAP was Ldnmr averaged over each airspace. Supporting routines from 
NOISEMAP were used to calculate SEL and Lmax for various flight altitudes and lateral offsets from a 
ground receiver position 
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Appendix D – Species List 
Tables D-1 and D-2 received from the USFWS and reprinted in support of the F-22 Force 
Development Evaluation and Weapons School Beddown Environmental Impact Statement, 
October 1999. 
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Tnble D-1. Protected and Sensitive Plant S11ecies Known to Occur on Nellis Alllllond NAFJl (Page I of 4) 

Federal SI(Jte NNHP cmd 7'NC 
C01umon Name Scitmlific Name Statui SUifus' ranlcing1 

Distribution 
Found on Nellis AFB 

Los Vegas bcarpoppy An;tomecon callfomica soc Cll GJSl Clarlc County; Nellis AFB (areas II and Ill) 
Found on NAFR 

Ackerrnnn milkvctch Astragalus ockcrmtmu soc G2S2 Clarlc and Linooln couruies; Desen NWR and S Range, NAFR (Sheep 
and Pintwatcr ranges) 

Am:lrgosa Pcnstcmon Ptmsf~monfrutlc!formi1 soc G3T2S2 Western Clarli: and southern Nyecounties, unconfinned on NAFR. ssp. Amargc.r(IC 

Bashful beard10ngue Pens/emon pud;cus soc GIS I Nye County; N Range (Kawich Range). 
Beatley milk vetch Astragalus beatle)'<JC soc CB G2S2 Nye County; N Range, NAI'R (Pohute Mesa) and Nevada Test Site 

(NTS, llalfplnt Range). 
neat ley plmcelia Plracelitl b&ltleyoe soc G2S2 Lincoln nnd Nye oounties; Oeser< NWR, S Range, NA PR (Halfpint (scorpion plant) 

Range). 
lllack woolypod AsrrogniJIS fimereus soc G2S2 Clark, l.incoln, and Nyc counties; N and S mnges. NA fit (Yucca Mt 

and Halfpint Range). 
Blaine pincushion Sclerococtus blaurei soc CY GIS I Nyc County; N Range, NAFR. 
cactus 

Cane Spring evening Camilsonltr megCI/am/1(1 soc G2S2 Lincoln and Nyc counties; NTS, NAI'R (Halfpint Range) and N Range primrose 
(Kawich Range). 

Charleston g.round·daisy Townsentliajonesii soc G2T2S2 Clark County; Desert NWH. 
var. trmml0$tl 

Clokey egg vetch Astragalus oophorus soc G2S2 Clark and Nye oountiO$; N Range. NAFR (Belted Range) and NTS. 
var. clokeyamJs 

Cl okey grease wood 0/tJSsopata/on clokeyl soc GIS I Clark Couruy, unconfirmed on NAFR. 
Clokcy moun min sage Salvia dorr/1 v~ar. c/ok.cyi soc GST2S2 Clarlc County; under MOA airspace (Desert NWR, Sheep 1\ange), 

unconfim1ed on NAF'R but occurrence suspected. 
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T:~hle D-1. l'roleeled nnd Sensilive l'lnnl Species Known lo Occur on Nellis AFD nnd NAFR (Page 2 of 4) 

Federal Stme NNf/P 011d 1'NC 
Common Name Scientific Name Statui Statui ranktnl DistribUJion 

Found on NAFR 

Clokey painlbrush Castilleja martin /I var. 
clokeyi 

soc G3T2S2 Nyc County, presumed 10 occut elsewhere, on NAFR. 

Currant milkverch AslragalrJS mrcialu soc G2S I Nonheastem Nyc County, unconfirmed on NAFR or MOA airspace. 
Currant Summit clover Trifolium audinum var. soc G3TIS I Unconfinnc:d on NAFR (othu data unavailable) fpotiOCt!phalum 

Uastwood milkweed A~·clepias ell$1woodfantz soc 02S2 NyeCounty; reponed on NAFR (Tonopah Tesl Range [DoE 1996]). 
Gilman milkvcrch AstragtJlus gilmanif soc GJS I Lincoln County; N Range, NA F'R (Groom and Tikaboo ra11gcs. 
l lalf-ring pod milkvelcb A.rlragahiJ' moii(Jl'f:nsls soc CE G3T2S2 Clark ond Lincoln counties; S Range, NAFR (Desen, E Desert, var. lremlgyr''J' Pinrwa1er rnnges). 
l lolmgrcn smelowskia Smelow$1cia holmgrenii soc Northern Nyc, unconfinned on NAFR or MOA airspace. 
K ing.slon bedslrnw Ga/ium hile11dioc soc G4QT2S2 Clark and Nye counries; N Range, NA FR (Belled ond Eleann rnnges). ssp. Aingstonenu 

Long-cuJyx milkvetch Astragal11s oophor11s var. soc G4TISI l.lncoln County, N. Wilson Creek Range btll uncontinned on NAFR or lonchocalyx MOA airspace. 
Maguire biscuitroot l...ewisia magulrei soc GISJ Northeastern Nye Counly, MOA airspace (Cherry Creek summil in 

Quinn Canyon Range). 
Mcadow Vnlley sandwon Arenaria Stenomeres Ci iS J Clark and Lincoln coumies, under MOA airspace (Las Vegas Range, S. 

Meadow Valley Mts.). 
Merriam's bearpoppy Arctomeco11 merri(llni soc G3S2 Lincoln, Nye, and Clark counlies: S Range, NAFR (Spoiled, Pintwa<er, 

Desert. and E Desen ranges~ Ranger and De Lamar nuns., and Three 
l..'lkes Valley). 

Mojave sweetpea /,.tlthyrus hitdu·ockiaJms Ci2S2 Nyc Couruy, on NTS bul not known rrom NAI'R or rela1ed overnig)ll 
t~rcas . 

Nachlinger carchfly JSilcne tJOChliJrgerae soc G2S2 Reponed as occurring on NAFR. 
Nevada dune pcn.stemon Pcnstttmon arenarius soc G2S2 Nye, Mineral, and Churchill counties, occurs south ofTolicha Peak 

near NAFR boundory. 
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Tnblc 0 -1. Protected and Sensitive PlAnt Species Known to Occur on Nellis AFD nnd NAFR (Page 3 of 4) 

Fed<Jr(J/ Slt1ttt NNfll' tmd 1'NC 
Common Name Scicm(fic Name Stat u.s' Statui rnnAing1 

Distribution 
Found on NAFit 

Nevada willowherb Epilobium ne,•nde.tue soc G2S2 Clark County, Spring Mountains, unconfirmed on NAI' It 
Pahute green gentian Frosern paJwte.usis soc G2S2 Nyc County, Scrim of Palune Mesa on NTS, rcponedly occurs on 

NAFR. 
Pahutc Mesa beardtongue Penstcmou palwiCJrsis soc G2S2 Clark, Lincoln and Nye counties, on NAFR (Pahute Mesa), Stonewall 

Mc>untain. 
Parish's phacelia Phact~li<l parishll soc G2S2 Clark, Lincoln, and Nyc counties; Oesen NWR and S Range, NAFR 

(Indian Springs and Three Lakes volleys). 
r'cck Stmion milkverch tA.ttragtJ/Il.r eurylobus soc G2S2 Lincoln County, under MOA oirspace (vicinity of Peck Station). 
Pygmy pore leaf Porophyl/um pygmoeum soc GIS I Clark and Lincoln counties; S Range. NAFR (Desert and E Desert 

ranges). 
Remote milkvetch Astraga/11s ramotu.r soc GIS I Clark Couruy, Spring Mountains and Bird Spring Range, unconfimred 

on NAFR. 
Remote mbbitbrush Chry.totlram,,us soc GIS I Cia!!< County; S Range, NAFR (Pintwater Range). 

eremobiUJ' 

Rollins clover Trifolium rollinsil soc G4T2S2 Nye County, Toiyube Range, unconfirmed"'' NA FR. 
Rosy bicolored Penscemon hicolor ssp. soc G2T2S2 Clarlc County, Dry Lake Valley but unconfinned on Nil PR or Oesen pensternon rose us MOJ\. 

Sanicle biscuilroor Cymopterus ripley! soc GIS I Lincoln and Nye coon Lies; N Range, NAFR (Pahute Mesa, Groom, 
var. snmculoitks Elcana, I lalfpint, and Belted mnges). 

Schlesser pincushion Sc/uococtus ~·,·11/w.•sifri soc GIS I Distribution unavailnble, unconfirmed on NAFR. 
Sheep neabnne E:ngeron ovlm1s soc GIS I Clartc: and lincoln coumies; N Range, NAFR (Groom Range) ond 

under MOA airspace (Irish Mt). 
Sheep range Astragalus amphloxy.s soc G5T2S2 Cllork and Lincoln counties; undtf MOA airspace (Sheep Range) and S milkvccch var. musimomtm Range, NAFR (Oesen and E Dcsen nrnges). 
Sunnyside green gentian Frmrera gypstcolo soc G2S2 Nonheasrcrn Nye County, unconfinned on NAFR or MOA Airspace. 
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Tobie I). I. Protected nnd Sensitive Phmt Species Known to Occur on Nellis AFD nnd NAFR (Pngc 4 of4) 

Common Name 
Federal State NNHPandTNC 

Sciemiflc Name Status' Statui rankh1J{ Olslributlan 
Found on NAFR 

lulled globe rnnllow Sphoort.llcea caru1>itosa soc G3S2 Northeastern Nyc County, unconfirmed on NAFR or MOA airspace. 
Utah SJ>ikeweed Selaginella mahensls soc 02S2 Clark County, unconfirmed on Nr\FR or in MOA airspace. 
Wax flower Jtunesiatetrttpe/{1/a soc G2S2 l.incoln and Nye coun1ies; under MOA oirspace (Jiighl•nd Range), 

uncortfinned on NAFR bu1 occurTence suspected. 
Welsh's eat's·eyc Cryptautha welsJrii soc GIS I DistribUiion unavailable; unconfinned on NA FR. 
Snuroes~ozinao liiKfWI hams rg-so; fllll (:11 iilir J9&lr:~Ofe tdd-afi(Jlrrug I 199f; l'lortfidtfl993; 00El990:1fRRC199ia: DoD ·~-NUJfJW7; Al.r t'Oru 1997 '.-D:l~FWS1997D.c: VSFWS 1993 

Note.$' I StMut nnd nri:iltJ' 

F<:dctJI. E • EIMllu\ttml ~ tn dlltllc.'t ofexdncliotlln 1111 or slanlRta~ll portions or their ung¢~; 
T • 1lnc.cc.ncd • like-ly IO be classifted as cndr~nccred In 1l1e fotdecallk: r111ure If PftStlll tn:ncts to~•tin~. 
soc. Spec~ o(Conectl\, foonerlyCalt,gof)' 2 eandidncc spceics. or OIMIIC(rncJJI conc:cm b to resarlcccd dlstribudon Of hllbitiiC dlstw'biii'IU; 
C • CandidMc species • spcdf:S lor ~illdl tl1etc Is sufllclcnt information on their biological sc1111us llld thruts 10 propos'"- tJ~em JIS F.ndangend or Thn:.~~tcned 

Stale CE • Crhic11lly ErM!tmgcmf • spccie.s tltrealcned with octincllor•. wOOse JtltVival rc:qulrcs assbta.~ec bcc:ausc: of ovcrc:~pfoltllllb~o disc:aso, or other ftctOf'S or bec111se their hllblcac ts 
lltrc:lliltr~ with deswcdoa. di'Mlic modlncalioo. u.- uvue: cuttallmClt (NRS 527 260-.300), 

CV • Cactus 11nd Yuc~ .. • .wcc:ukrllltaJCathlllarc prveeaed statewide (NRS 527.060· 120) 

Ncvad11 N.tturnl llcritagc Provam nnd The Nature ConlervllllCy fllnldJII system: 

G 0 1<*'1 ra~\1\ [ndicatOt, bared on wotflfwide dislrlbutjon at the Species k:\•d; 
T OlobaJ ttinotnlal rank &•ditOIIor, bltSCd 01• worldwide dlsrribudCNtat the lnfmptc:lnc k\-cl: 
S State 11h'lk Indicator, bas«~ on dbt11b1J1ion witJ1ln NcYllda at Ute~ I&X()n(lmic: kvd, 
I Critically imperiled due 10 (J(ftcn.c mrity, lmrniDCnt tJ~teiiU, Of bioloalcal ftcl()f'F, 

2 llnfl(riled due to nuh)' or OChet danortsJteblc: ftcoors; 
) Rare •1<1 loa~lthrOt.t&hoiiC its,.~ Of with vtt)' ~Qtrle1((f '*'I'""' or otbctwiK V\IIACrtablc: to cxlinttiou, 
4 AJ"PPIrrody s«:ure.tholll,b trcq.rcntly qu!lc f1llfC ln p.wu: orlts naf11C, cspccla11y 11 Ju: periphtt)'; 
I I Ofhls:OOori<:uJ O<'CUrrmce_not oow L.-own but could be tediJC(I\'tt~; 
Q Taxonomic: ~Mus uncerui:n 
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Tnble 0-2. Protected and Sensitive Aoimnl Species Known or with l)otentiol to Occur 
on Nellis AFD, NAFR, nnd under MOA Airspace (p:~ge I ofS) 

l·""ed~ra/ State 
C'ommoft Naml! .S'clelllific Name SIOIIIS1 Stawl Occurrence 

Jnverfebrnles 

Grated tryonia Tryoma cltlthrata soc Desert MOA (Sally Corridor and Coyote Bravo: l'ahmnagat Valley) 
Moapa Warm Spring Stenelmls CllHtla mOtlfKJ 
rime beetle 

soc Desert MOA (Sally Corridor: Polu .. nagat Valley) 

11ahronagat l"'bblesnail Fluminicola mel'riaml 

Fishes 

soc Desert MOA (Sally Corridor and Coyote Bravo: Pahranagat Valley) 

Big Spring spinedneo l..epldomeda moiiJJpinls T SP Desert MOA (Caliente E: Pioche Hills) 
'N'aiCIISfS 

II iko White River Crcnlohthys baylcyf gmndls 
$pringfish 

E SP Desert MOA (Coyote Brovo and Charlie: Pahranagat Valley) 

Meadow Volley Wash 
desert sucker 

Coto.flot~m,f clarki ssp. soc SP Desert MOA (Caliente E: Cedar Range, Pioche Hills); 

Desen MOA (Elgin: Clover Mt$.) 
Meadow Valley Wash 
speckled dace 

Rhlnfclulty.r OSC11l11s ssp. soc Desert MOA (Caliente E: Cedar Range, Pioche llills); 

Desert MOA (Elgin: Clover Mts.) 
Moapa dace MOOJ){J coriocea B E Desert MOA (lllgin: Moapa NWR) 
Moapa speckled dace Rhinichtllys O$CtJIJts mncpae soc sr Desert MOA (lllgin: Moapa NWR) 
Moapa White River 
spl"ingflsh 

CrenicJuhys bay!U)'I moapac soc SP Desert MOA (Elgin: Moapa NWR) 

Monnon White River Crenichl/rys balleyi soc Under MOA airspace. in White River-Pahranagat Valley, Lincoln Co. 
springfosh tltcmrophilus 

l>ahronagat round mil chub Oil a robustn jordllm E ll Desert MOA (Coyote Bravo: l'ahranaaot Valley) 
Pahrnnagat speckled duce RhinfcJuhy.r oscl1lus vel/fer soc sr Desert MOA (Sally Corridor and Coyote Brnvo: Pahntnagot Valley) 
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Tablc.D-2. l,•·oteeted and Sensitive Animal Species Known or with Potentinl to Ottur 
on Nellis AFD, NAFR, nod under MOA Airspnce (pnge 2 ofS) 

retkral Sum: 
Common Nome Scientific Name Status' Swtus' Occ11rrtmce 

Fishu (<oul'd.) 

Pahrump killifish Empetr;cJrthys latos E CE Under MOA airllpace at Com Creek Springs, Clark Co 
White River springfiSh Crenicluhys bayleyl bayley• E SP Desert MOA (Coyote llravo: Pahrnnngat Valley) 
Rep til .. 

Banded Gila monster 1/e/(x/e.rma suspc.ctum soc SP Nellis A FB; Desert MOA (Sally Corridor. Arrow Canyon Range); Desert MOA 
clnctum (Elgin: Clover Mts.) 

Chuckwalla Stmromalus obc.sus soc Nellis APB; Desert MOA (Elgin: Meadow Valley and Mom10n Mts.); Desert 
MOA (Sally Corridor: Sheep Range); S Range: R·4806E (Sheep Range) 

Desert conoise Oopllerus agassiz/ T T Nellis AFB; S Range: southern part of Desert NWR in Mojave desenscrub; NTS 
Mnmmals 

Allen's big-<lared bill ldionycteris phyllo1i.r soc Nellis AI'S; Desert MOA (Sally Corridor and Coyote llravo: Pahranagnt Valley) 
llig free-tailed bat Nyctlnomops nwcrotis soc Nellis AFil; Desert MOA (Sally Corridor ond Coyote Bmvo: Pnhrnnagot Valley) 
Callfomio leaf-nosed bat Macrotus californicus soc Nellis AFB; NRC 
Cave myotis Myotis ve./ifor JJrews soc Reaches non hem limit in southern Clart County; not known or expected on 

NAFR 
Desert Valley kangaroo Mlcrodipodop.t megncep!tol"' soc Desert MOA (Sally Corridor and Coy01e Bravo: Pahrnnagat Valley) mouse alhiwmler 

f-ringed myotls Myotis llrystuuxles soc Nellis AFB; N Rnnge, EC East: R-4807A (Knwieh Rnnge); Reveille MOA 
(Kawich Range); N Range: R-4807A, -48071l, -4808W, 1'PECR (Pahute Mesa); 
Desert MOA (Sally Corridor and Coyote Bravo: Pahrnnagat Valley); NTS 

Greater wcstcn1 mnstirr Eumops peroti$ californiCil$ soc Nellis AFil; NRC 
bnl 
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Tnble D-2. Pro1ec1ed and Sensitive Animal Species Known or wilh .Potenti:ll to Occur 
on Nellis AFJl, NAFR, 11nd under MOA Airspace (page3 of 5) 

Ped~ral Swt11 
Common Name Scientific Nome St(ltui Stotlli Occ"rre.nce 

Mam mals (conc'd.) 

I lidden Forest Uinta £11Uumas umbrinus soc Sheep Mounlains - llidden fores1a1 7,700-8,500 feel, overnown by MOA 
chipmunk nevadensis airspace 
Long-eared rnyoris My01is evotis soc Nellis AFB; N Ronge, EC Easa: R-4807A (Kawieh Range); Reveille MOA 

(Kawich Range); N Range: R-4807A, -48070, -4808W, TPECR (l'llhule Mesa); 
Desert MOA (Sally Corridor and Coyo1e Brnvo: l'llhmnaga1 Volley); NTS 

Long-legged myolis A1yoi1S voltms soc Nellis AFD; N Range: R-4808E (Oroom Range); Desert MOA (Coyo1e Charlie: 
Irish MI.); N Range, EC Easl: R-4807A (Kawieh Range); Reveille MOA (Kawich 
Range); N Range: R-4807A, -4807B, -4808W, TI'ECR (Pahule Mesa); Desert 
MOA (Sally Corridor: Sheep Range); S Range: R-4806E (Sheep Range); Desert 
MOA (Sally Corridor and Coyole llravo: l'llhranagaa Valley); NTS 

Pahronaga1 Valley Microtus nro,ranusjitcosus soc Desert MDA (Sally Corridor and Coyole Bravo: l'ahmnaga1 Valley) 
mon1ane vole 

l)ygmy rubbit Brachylag11S tdahqcu.sis soc SP Desert MOA (Sally Corridor nnd Coyo1e Bravo: rahramogal Valley) 
Small-fooled myolis Myolis ciliolubrtJm soc Nellis AfB; N Rangc:R·4807A,B (Belled Range); N Range: R--48081! (Groom 

Range); Desert MOA (Sally Corridor: Sheep Range; S Range: R-4806E (Sheep 
Range); Dese11 MOA (Sally Corridor and Coyo•e Bravo: Pahr.onogat Valley); NTS 

Spoued bal Em/erma maculttfllm soc T Nellis AFB; N Range: R--4807A, -4807B, -4808W, TI'ECR (l'llhwe Mesa); Desert 
MOA (Sally Corridor and Coyolc Bravo: Pahranagal Valley); NTS 

Townsend's big-eared bal P/ecotu.s tmt''lsenJil soc Nellis AFO; N Range, EC Easa: R-4807A (Kowich Range); Reveille MOA 
(Kawieh Range); Desert MOA (Sally Corridor and Coyole Bravo: Palu'8nagol 
Volley); NTS 

IVeSiem small-fooled Myotis ctlio/abrum soc Observed on lhe NTS tmd po1en1ially occurs on NAFR 
myo1is 
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Tnble D-l . Protected :lr1d Sensitive Anirnnl Species Known or with PotenfiJ•I to Occur 
on Nellis AFD, NAFR, and under MOA Airspnec (!'age 4 of 5) 

Federal State 
Common Name Sciemijic Name Status' Staw.i Occurrence 

Mn mm11ls (~on t'd.) 

Yumamyoris Myotl:r yumonen:rl.\ soc Nellis AFB; Desert MOA (Sally Corridor and Coyote Brnvo: Pahronaga! Valley) 
Birds 

American kestrel Falco SJN111•erius none SP N Rangc:R-4807A,B (Belled Range) 
13ald eagle fla/ioeeJus f£mcoctphalrtf T, EPA E Desert MOA (Sally Corridor and Coyote Brnvo: Pahrnnogac Valley), 

Migrnm and winter visitor especially 10 Pahrnnagtu Valley: NTS 
Bnmowl Tytoa/htJ none SP NRC 
Black tern Ch/itlonfa.s niger soc SP Nellis AFB; Desert MOl\ (Solly CoJTidor nnd Coyote Bravo: Pahranagac Valley) 
BuJTO\ving owl Atl•ene e~micularia soc I' A spring and fall migrnnl and breeder on NAFR 
Cornmon nighthawk ChorcleileJ' minor SP NRC 
Coope~shnwk Accipiter cooperil SP NRC 
Ferruginous hawk Dlllc.."'regalis soc SP Desert MOA (Sally Corridor and Coyote Bravo: PnhranagnJ Valley) 
Flammululed owl Ollls jlammeoltJS SP NRC 
Golden eagle Aqufla cluy:uwtos EPA SP Reveille MOA (Fairview Range) 
Grent horned owl Bubo vlrglniontJ$ SP NRC 
Least billtrn l.robryc/ms exills lresperis soc SP Nellis AFil; Desert MOA (Sally Corridor and Coyote Oravo: Pahnmagal Valley) 
Lesser nighthawk Chordie/es OC11tipemns Sl' NRC 
Long-cared owl AsiO()Ius SP NRC 
Mountain plover Charadflus moltiOmtS c SP R; NTS 
Nonhern goshawk Accipftw gemilis soc SP NRC 
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Tnble O-l. Protected nnd Sensitive Aninutl Sp.ecics Known or with Potential to Occur 
on Nellis AFB, NAFR, nnd under MOA Airspoce (page 5 ofS) 

Fe(/eral State 
Common Name Scltmtific Name Status1 Srattti Occurrence 

Dirds (con I'd.) 

Northern harrier Circtt.)' cyamms SP NRC 
Osprey Patl(/ion hai/(I(!Jtl.'i SP NRC 
Peregrine f;Jicon Falco peregrinus t.matum E Sl' Spring and fa ll migrunl lhrough NRC 
Phainopepla Phalnopepla nltens $1' Nellis AFO; NRC 

Prairie falcon Falco nuu:ictmus SP NRC 
Red~lailed hawk Bmeo jamalcenslS SP NRC 

Rough-legged howk Buteo lagopu.s SP NRC 

Sharp-shinned hawk AccipilliJ' slrlcttus SP NRC 

Short-eared owl 1blo jlammeus SP NRC 

Swainson's hawk Buteo swaiusonl SP NRC 

Turkey vulture Cot/tortes aura Sl' NRC 

WC5fem burrowing owl A the1re. cunicufarla hypugea soc sr• Nellis AFIJ: Desert MOA (Solly Corridor ond Coyole !lravo: l'ahrru1aga1 Valley) 
While-faced ibis Plegatlls chihi soc SP Nellis Afll; Oeserc MOA (Sally Corridor and COyolc Bravo: Pahrunaga1 Valley) 

Somecs DoE 1996: DkRC1990, b; NDOW 1997; NNIIP 199T; USFWS 1995<. 11 91b 

Noles I FcdernJ E • 6ndqcred ·in d;tr~&tr o( extinction in Ill Or s1gni0a111 JIOtl ioM oflbclr tl'U't&'tf; 
T • Thrc:altllC.'d • likely co be: c:l"uined u Ql(l• •&«cd In tbc (O«:seetblc I'Ulurc if pc~ntltcnck contln~.tt. 

SOC • Species ofConterl\, forTllC:rfy C.tc&'Of>' l candidak Spcc;ics · of ma•mc111 conccm 6ue eo lhtlt r.:stlietcd disltibclfion or ptcstoce ofhabhiJI dlslurbOilce; 
C • C.ndkl-11e species· species (Of \i!hk:b 1berc 1$ .wfficict~l lnformnlion oo 1hdr blof.o&ical slatus IWid tl'lreaiS to pro~e them u End~11md or Thrcakncd. 
EPA • £aslc 11rotection ACI 

SUite. SP • Species pMccrro Ul'ldcr NRS 501. 
E • El\do~scr<'d • iJ1 dMgcro(~dnclion in all CH sianif.cut~t porCiorl$ of their 11111SI!S• 
f • Thtl'IMC~ • lllcely 10 be clanif.ed IS tndan&ctl'd ll'ltti( fotesttllble fill Ute ifpttSrt~llt(fldS C:OOfifllle 
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Appendix E – Agency Coordination and Public Comments 
The draft Environmental Assessment was available for public comment from 15 March 2002 
through 15 April 2002.  The EA was advertised in the Las Vegas Review Journal on 15 Mar 
2002.  The EA was sent to the State of Nevada Clearinghouse and the attached letter was dated 
11 April 2002.  No public comments were received during the public comment period.  The 
Federal Aviation Administration and internal Air Force comments were received and the 
document has been revised accordingly. 
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K ENNY c . GUINN 
Governor 

ST ATE OF NEVADA 

DEPARTMENT OF ADMINISTRATION 
209 E. Musser Street, Room 2 00 

Carson City, Nevada 8970 1-4298 

Fax(775)684-0260 

April 11 , 2002 

Mr. James Campe 
Department of the Air Force 
99 CES/CEV 
4349 Duffer Drive, Suite 1601 
Nellis AFB, NV 89191-7007 

Re: SAl NV# E2002-125 

(775) 684-0209 

Project: EA/FONSI for changes to the Reveille airspace at Nevada Test & 
Training Range, Nellis 

Dear Mr. Campe: 

JOHN P. COMEAUX 
Dir(]ctor 

Enclosed are the comments from the Nevada Office of Historic Preservation 
concerning the above referenced report. These comments constitute the State 
Clearinghouse review of this proposal as per Executive Order 12372. Please 
address these comments or concerns in your final decision. If you have 
questions, please contact me at 684-0209. 

Sincerely, 

Heather K. Elliott 
Nevada State Clearinghouse/SPOC 
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DATE: March 14,2002 

Governo(s Office 
Agency for Nuclear Projects 

Agriculture 
Business & Industry 
Energy 
Minerals 
Economic Development 
Tourism 
Fire Marshal 
Human Resources 

Aging Services 
Health Division 
Indian Commission 

Colorado River Commission 

Nevada SAl# E2002-125 

NEVADA STATE CLEARINGHOUSE 
Department of Administration 
Budget and Planning Division 

209 East Musser Street., Room 200 
Carson City, Nevada 89701·4298 

(775) 684·0209 
Fax (775) 684·0260 

Legislative Counsel Bureau 
Information Technology 
Emp. Training & Rehab Research Div. 
PUC 

I Transportation (air) 
UNR Bureau of Mines 
UNR Library 
UNLV Library 

I Historic Preservation 
Emergency Management 
Office of the Attorney General 
Washington Offlce 
Nevada Assoc. of Counties 
Nevada League of Cities 

Forestry 
I Wfldlife 

Region3 
Conservation Districts 
State Parks 

rc:J\tl~ 

L~.w> I R 200l _j 
JN 

Project: irspace at Nevada Test & Training Range, Nellis 

Send more information on this project as it becomes available. 

CLEARINGHOUSE NOTES: 
Enclosed, for your review and comment, is a copy of the above mentioned project. Please evaluate it with respect to its effect on your plans and programs; 
the Importance of its contribution to state and/or local areawide goals and objectives; and its accord with any applicable laws, orders or regulations 
with which you are familiar. 

Please submit your comments no later than April 9, 2002. Use the space below for short comments. If significant comments are provided, please use 
agency letterhead and include the Nevada SAl number and comment due dale for our reference Questions? Heather Elliott, 684-0209. 

THIS SECTION TO BE COMPLETED BY REVIEW AGENCY: 

~menton this project 
_Proposal supported as written 
_Additional information below 

AGENCY COMMENTS: 

_Conference desired (See below} 
_Conditional support (See below) 
_Disapproval (Explain below) 
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